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(57) Abstract 

A conformable tape for bonding a lens block to ophthalmic lens blanks is provided. The tape comprises a polymeric backing and a 
pressure-sensitive adhesive. In a first preferred embodiment the surface of the backing is a blend of an olefin polymer with a polymer having 
acidic functionality. The blend may be formed as die backing layer, i.e., directly on the adhesive layer of the tape, or as the outer surface 
layer of a multilayered backing. In a second embodiment, the surface of the tracking is a copolymer of an olefin monomer with a monomer 
having pendant acidic functionality. A lens block may be adhered to an ophthalmic lens blank by applying a section of the tape described 
above to an ophthalmic lens so that the pressure sensitive adhesive of die tape contacts the lens; confonning the tape to the compoiind 
surface of the lens; and attaching a lens block to at least a portion of die polymer backing layer. The tape may be made by extniding a 
polymeric backing material as described above; exvuding a piessure-sensitlve adhesive; and contacting die polymeric backing material and 
die pressure-sensitive adhesive. If desired, the polymeric backing material and the pressure sensitive adhesive may be coexttuded to f<»m 
the tape. In most preferred embodiments, the t^ may be wound into a roll without a separate liner material. 
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LENS BLANK BLOCKING ADHESIVE FILM 
Field 

5 This invention rdates to tapes that have a pressure-sensitive adhesive 

surface and a separate tack-free adhesion promoting surface. More particularly, 
it relates to conformable tapes that are employed to adhere fusible metal alloy 
or thermoplastic blocking compositions to ophthalmic lens blanks. The metal 
alloy or thermoplastic blocking composition bonds a lens block to the 

10 ophthalmic lens blank for use during surfacing (i.e., grinding, fining and 
polishing) and edging opmtions. 



Background 

In making finished ophthalmic lenses, particularly prescription lenses for 

15 eyeglasses, it is customary to begin with semi-finished lens blanks made from 
glass or plastic. The blanks have a finished, polished front surface and an 
unfinished back surface. They are surfaced to a particular prescription by 
grinding material from the unfinished back surface followed by fining and 
polishing so that they acquire the optical refractive properties specified in the 

20 prescription. The lenses may then be shaped or edged to fit the spectacle frame 
selected by the wearer. 

It is essential that a lens be positioned accurately and held securely 
during the surfacing and edging operations. However, edge clamping 
techniques, such as mounting the lens in a vise or in the jaws of a chuck, are 

25 unsuitable for holding the lens because material is removed from both its back 
surface and edges. Thus, it is necessary that the lens be held by an adhesive 
means which secures it by the finished surface in the appropriate position in the 
grinding machine. This may be accomplished by "blocking" the lens, e.g., 
adhering a lens block to the lens by means of a fusible metal alloy or polymeric 

30 material. 
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The alloy or polymeric material is applied in a molten state and 
subsequently allowed to harden to form a rigid layer of predetermined size and 
shape that bonds the lens to the lens block. While the alloy conforms well to the 
ftont surface of the lens blank, the strength of the bond between the alloy or 

5 polymeric material and the lens blank is low, Consequently, primers are needed 
to obtain adequate bonding between alloy or polymeric material and lens. 
Primers, however, cause certain problems. For example, they are typically 
applied from a solution by, for example, brushing or spraying. Cmsequently 
the solvent must be allowed to evaporate before the surfacing and edging 

10 processes can proceed. This causes inconvenience and delay in processing the 
lens blanks. 

Other techniques of blocking lens blanks have also been tried. Thus, 
sticky substances, such as pitch or wax, double-sided sticky constructions such 
as pads or foams coated on each face with adhesive, and epoxy adhesives have 

IS been used. These means also have not proven entirely satisfactoiy. For 

example, the residue left by pitch, wax, and adhesives require extensive clean- 
up of both lens and block. This causes delay and added expense in the 
processing operations. Additionally, these techniques provide less rigid 
mounting means dian do the alloy or polymeric material bonded blocks. 

20 Consequently, it is more difficult to assure that the lens will be property 

positioned throughout the entire surfacing and edging processes. Additionally, 
pads or foams are typically opaque so that it is difficult to properly align the 
lens in the surfacing or edging apparatus. Additionally, the pads and foams are 
not satisfactorily conformable to the complex curvature of a lens face. Thus 

25 wrinkles, folds, air bubbles and other discontinuities between the lens blank and 
the pad or form are present when they are employed, 

A conformable, multi-layered tape for bonding fusible metal alloy to 
ophthalmic lens blanks is described in U.S. Pat. No, 4,287,013 (Ronning). 
Unfortunately, the tapes described in this reference generally require fairly 

30 complicated processing methods and, as a result, are relatively expensive to 
produce. In addition, presently available surface protection tapes require a 
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separate liner material to prevent adhesion build-up between the layers of the 
wound roll of tape. This additional liner material adds undesirably to the total 
cost of the roll of tape. There is a need for a lens blank surface protection tape 
that exceeds the p^ormance of the prior tapes and is more cost efficient. 

5 

Summary 

The present invention overcomes these disadvantages. It provides a tape 
construction which firmly bonds the lens block to the lens blanks. In a preferred 
embodiment the tape may be provided in the form of a roll without the need for 

10 a separate liner. The tapes are conformable, that is, they follow the curvature of 
the lens blanks without any wrinkles or air bubbles. Moreover, the tapes are 
preferably translucent (that is, they permit light to pass therethrough) and more 
preferably optically clear. As a result, the lens may be visually aligned in the 
appropriate device prior to blocking. Still further, when tapes of the present 

IS invention are removed fiom the lens they leave virtually no adhesive residue. 
Thus, messy and time consuming cleaning qperations need not be poformed on 
the lens before it can be used. Additionally, the preferred tapes of the invention 
do not leave any residue on ttie metal alloy when removed therefrom. Thus, no 
cleaning is required on the alloy before it can be recycled. 

20 Despite this clean removability, the tapes of the present invention 

exhibit excellent adhesion to both the lens blank and the alloy. Additionally, the 
tapes of the invoition are able to withstand the shear forces encountered during 
the sur&cing and edging operations. As a result, lenses are held in accurate 
position throughout these operations. 

25 An added benefit offered by the tape of the present invention is the 

protection provided to the lenses from thermal and mechanical shock. Thermal 
protection is particularly important because, in the case of plastic lenses, it is 
possible for heat distortion to occur in the lens blank when the molten fusible 
metal alloy makes contact with it. In the completed lens, this distortion will 

30 cause aberrations ^m the desired prescription in those areas where it occurred. 
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However, when tap^ of the present invention are employed, they offer a 
significant degree of protection from such distortion. 

In accordance with the present invention there is provided a conformable 
tape for bonding a lens block to an ophthalmic lens blank. The tape comprises: 
5 a poljrmer backing having a first major surface of a polymer composition 
having an olefin moiety and an acid moiety; and a pressure-sensitive adhesive 
on a second major surface of the polymer backing. 

In a first preferred embodiment the polymer backing has a first major 
surface of a blend of an olefin polymer (e.g., polyethylene (PE), polypropylene 
10 (PP), and polybutylene (PB)) with a polymer having acidic functionality (e.g., 
ethylene acrylic acid (EAA)). The blend may be formed as the backing layer, 
i.e., directly on the adhesive layer of the tape, or as the outer surface layer of a 
multilayered backing. Preferred multilayered backings comprise a core layer of 
a copolymer such as ethylene vinyl acetate (EVA) or nylon. Additional layers, 
15 such as "anchoring" layers or "tie" layers, may be used if desired. 

In a second embodiment, the polymer backing has a first major surface 
of a copolymer of an olefin monomer (e.g., propylene, ethylene, butylene, 
etc.) with a monomer having pendant acidic functionality (e.g., acrylic acid). 
The copolymer may be formed as the backing layer, i.e., directly on the 
20 adhesive layer of the tape, or as the outer surface layer of a multilayered 
bacldng. 

In a third embodiment, the polymer bacldng has a first major surface of 
a blend of a polyamide with the previously mentioned copolymer. The blend 
prefnably has a minor amount of the polyamide and a major amount of the 
23 copolymer. The blend may be formed as the bacldng layer or as the outer 
surface layer of a multilayered backing. 

Suitable conformable tapes of the present invoition have a stress 
retention value, less than about 70 % when measured as described in Example 
7. This allows the tape to be stretched across and adhered to a curved lens, yet 
30 not undesirably rebound towards its planar conformation, thus causing 
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puckering or gaps to fonn between the tape and the lens, especially at the 
periphery of the lens. 

Also provided herein is a method of adhering a lens block to an 
ophthalmic lens blank. This method comprises: applying a section of the tape 
described above to an ophthalmic lens so that the pressure sensitive adhesive of 
the tape contacts the lens; conforming the tape to the compound surface of the 
lens so that a surface is provided that is free from wrinkles, air bubbles and 
other discontinuities in the bond between the tape and the lens blank; and 
attaching a lens block to at least a portion of the polymer backing layer. The 
tape backing provides a surface to which the blocking composition or alloy may 
adhere with sufficient strength to avoid unintended detachment of the lens 
during processing, yet preferably allows easy deblocking of the lens using, for 
example, traditional shock deblocking methods. Preferred tapes provide a de- 
block value of between 5 and 56 cm when measured as described in Example 1. 

Also provided herein is a method of making the tape described above. 
This method comprises the stq>s of: extruding a polymeric backing material as 
described above; extruding a pressure-soisitive adhesive; and contacting the 
polymeric backing material and the pressure-sensitive adhesive to form a 
conformable tape. If desired, the polymeric backing material or materials and 
the pressure sensitive adhesive may be coextnided to form the conformable 
tape. In most preferred embodimoits, the tape may be wound into a roll 
without a separate liner material. 

BridT Description of the Drawings 
These and other features, aspects, and advantages of the present 
invention will become better undostood with regard to the following 
description, appended claims, and accompanying drawings where: 

PIG. 1 is a schematic cross-sectional view of a tape of the present 
invention; 
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FIGS. 2a and 2b are schematic cross-sectional views of alternative tapes 
of tiie pteseat invoition; and 

FIG. 3 is a schematic cross-sectional view of an alternative t^ of tiie 
present invoition. 

5 

Definitions 

The term "pressure-sensitive adhesive," (PSA) as it is used herein, 
means a compound or composition tiiat is aggressively and permanentiy tacky at 
room temperature, and firmly adheres to a substrate upon mere contact, i.e., 
10 without Uie need of application of more than finger or hand pressure. A "melt- 
processable" PSA is a PSA tiiat may be directiy formed into a sheet, e.g. , 
extruded, without requiring tiie removal or use of additional processing aid such 
as a solvent. 

The term "blocking" is used in two different contexts in tiiis 
IS specification. When used in the context of a wound roll of adhesive tape, 

"blocking" means the build-up of adhesion between the layers of the tape such 
that tiie roll can no longer be unwound. The term "antiblocking agent," as it is 
used herein in the context of a roll of adhesive tape, means an agent that 
prevents or inhibits tiie build-up of adhesi(Mi between tiie layers of tiie tape such 
20 that the roll can no longer be unwound. 

A "polymer" is a macromolecule formed by the chemical union of two 
or more monomers. A "copolymer" is a macromolecule formed by the 
chemical union of two or more different monomers. 

An "olefin" polymer or a "polyolefin" is a polymer or copolymer 
25 comprising alkene or "olefin" monomers. Examples of alpha-olefin 

comonomers include ethylene, pn^ylene, 1-butene, l-isd)utene, 1-pentene, 1- 
isopentene, 1-hexene, 1-isohexene, 1-heptene, 1-isoheptene, 1-octene, 1- 
isooctene, 1-nonene, 1-isononene, 1-decene, 1-isodecene, and the like. 
Polymers containing substituent groups are also included in this definition. 
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An "add" moiety or "material containing an acid functionality" 
includes organic acids such as carboxylic acids, sulfonic acids, phosphonic 
adds, etc., as well as a precursor to the add such as an add anhydride or ester. 
An "ionomer" redn is a cqxjiymer that contains an acid group and 
5 which has been prefiscably doped with a metallic compound such as zinc or 
sodium. Examples of ionomer resins are ionomer copolymers of ethylene and a 
vinyl monomer having an add group, such as acrylic acid or methacrylic acid, 
with zinc or sodium ions (such as the "SURLYN" polymers manufactured by 
the DuPont Co. of Wilmington, DE). Additional ionomer resins are disclosed 

10 in U.S. Patent Application No. 08/503,537. 

"Linear low density polyethylene" (LLDPE) is a term applied to 
ethylene copolymers produced using a coordination catalyst, the chain-structure 
of the polymer molecules being substantially linear, as opposed to molecules 
having branches or side-chains of polymerized monomer units. In LLDPE, the 

15 pendant groups along the chain are essentially attributable to olefin comonomer 
moieties (other than ethylene) which have had their olefin groups polymerized 
directly into the polymer chain along with the copolymerized ethylene groups. 
A pronounced effect of the copolymerized olefin comonomers is that the 
density of the linear polymer is decreased, yet the molecule structure remains 

20 substantially linear. These LLDPE polymers are "random copolymers," as 

opposed to "block copolymers" or "graft copolymers". The density of LLDPE 
polymers is usually in the range of about 0.91S to 0.94 gm/cc. 

"High density polyethykme" (HDPE) is a term applied to etiiylene 
polymers ordinarily produced using a coordination catalyst. Its high density 

25 (generally in the range of about 0.94 to 0.98 gm/cc) is goierally attributed to 
the fact that there is a substantial absence of side-diains or pendant groups. 
Coordination catalysts indude, principally, the wdl-known Ziegler catalysts, 
Natta catalysts, Ziegler-Natta catalysts, the Phillips chromium oxide catalyst, 
and varieties of these. 

30 "Low density polyethylene" (LDPE) is a term ^lied to ethylme 

polymers ordinarily prepared using a free-radical initiator (such as peroxides. 
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oxygen, air) in high pressure equipment. Historically the term "ICI-type 
polyethylene" has been used by many practitioners to denote polyethylene made 
in a high pressure, fiee-radical process. The density of these LDPE polymers 
(usually in the range of about 0.91-0.935 gm/cc) is generally attributed to the 
5 inherent presence of polymer side-chains. They are generally referred to as 
branched polyethylene in contradistinction to linear polyethylene. 

"Very low density polyethylene" (VLDPE) is a term applied to ethylene 
polymers ordinarily prepared using above-conventional amounts of higher alpha 
olefin comonomer (e.g., butene, hexene, and octene). The density of these 
10 VLDPE polymers is usually in the range of about 0.88 to 0.915 gm/cc. 

Detailed Description 
The rapes of the present invention conform to, that is replicate, the 
contour of the lens blank while widistanding the shear forces encountered 
IS during the surfacing and edging steps. 

The tape preferably comprises a polymer backing having a first major 
surface of a polymer composition having an olefin moiety and an acid moiety; 
and a layer of a pressure-sensitive adhesive on a second major surface of the 
polymer backing. During use, the pressure sensitive adhesive side of the tape is 
20 joined to the ophthalmic lens while the backing layer is joined to the metal alloy 
or thermoplastic blocking composition. 

In a first preferred embodiment the polymer backing has a first major 
surfece of a blend of an olefin polymer (e.g., polyethylene (PE), polypropylene 
(PP), and polybutylene (PB)) with a copolymer having pendent acidic 
25 functionality (e.g., ethylene acrylic acid (EAA)). The blend may be formed as 
the backing layer, i.e., directly on the adhesive layer of the tape, or as the outer 
surface layer (or "skin" layer) of a multilayered backing. 

In a second embodiment, the polymer backing has a first major surface 
of a copolymer of an olefin monomer (e.g., propylene, ethylene, butylene, 
30 etc.) with a monomer having pendant acidic functionality (e.g., acrylic acid). In 
a third embodiment, the polymer backing has a first major surface of a blend of 
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a polyamide with the previously mentioned copolymer. The copolymer (or 
copolymer/polyamide blend) may be formed as the backing layer, i.e., directly 
on the adhesive layw of the tape, or as the outer surface layer (or "skin" layer) 
of a multilayered backing. 

Preferred tapes may be wound into a roll without the need for a separate 
liner. The force needed to unwind a roll of tape preferably is less than 250 
g/cm width, when tested as described in Example 4, more preferably less than 
220 g/cm width, most preferably less than 180 g/cm width, and optimally less 
than 164 g/cm width. The force needed to unwind a roll of tape which has been 
stored for at least 99 days (as described in Example 4) is most preferably less 
than 200 g/cm width, and optimally less than 180 g/cm width. 

Suitable conformable tapes of the present invention have a stress 
retention value less than about 70% when measured as described in Example 7. 
This allows the tape to be stretched across and adhered to a curved lens, yet not 
undesirably rebound towards its planar conformation, thus causing puckering or 
gaps to form between the tape and the lens, especially at the periphery of the 
lens. Preferred tapes of the present invention have a stress retention less than 
about 67 %, more prefend)ly less than about 65 % and most preferably less 
than about 60%. 

Preferred conformable tapes exhibit edge lift of less than 12 mm, when 
tested as described in Example 7 using a Signet Armorlite lens having a base 
curvature of 8.25. More preferred tapes ochibit edge lift less than about 10 
mm, most preferred tapes exhibit edge lift less than about 9 mm, and optimum 
tapes nchibit edgjB lift less than about 8 mm, when tested in this manner. 

The polymo- backing is preferably non-tacky to the touch. As a result, 
lens blanks which have had the applied thereto are easy to handle. The 
polymn backing of the tape exhibits conformability when the tape is applied to 
compound lens surfaces (i.e., it generally assumes the sh^ of the surface 
without wrinkles or air bubbles). Additionally, it exhibits sufficient strength to 
withstand breaking when applied to the compound surfaces. 
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A variety of materials are useful in forming the polymer backing. At 
least the outer surface of the polymer backing should comprise an olefin moiety 
and an acid moiety. The polymer backing may qMionally comprise layers of 
materials that do not comprise an olefin moiety and an acid moiety. 
5 As previously mentioned, the polymer backing may comprise an outer 

surface layer of a blend of an olefm polymer vdth a polymer that comprises 
acidic functionality (including polymers having an acid precursor such as an 
anhydride). Examples of useful polyolefm materials for this blend include 
polyethylene (e.g., very low, linear low, low, and medium daisity 

10 polyethylene), cqwlymers of ethylene with octene, chlorinated polyethylene, 
cqwlymers of ethylene with vinyl acetate, copolymers of ethylene with ethyl 
acrylate, oriented and unoriented polypropylene, and olefmic ionomer resins 
such as "SURLYN" resins from E. I. Du Pont de Nemours and Company, 
Wilmington, DE. Examples of useful polymers comprising acidic functionality 

15 for this blend include copolymers of an olefin monomer (e.g. , ethylene) and 
acrylic acid, copolymers of ethylene and methacrylic acid, and the like. 
"PRIMACOR" polymers from Dow Chemical Co., Midland, MI are presently 
preferred. Suitable ethylene/acrylic acid copolymers used in the present 
invention are generally characterized as a random copolymer prepared at high 

20 pressure by the action of a free-radical polymerization initiator, acting on a 
mixture of ethylene and acrylic acid monomers. Suitable copolymers contain 
about 0.5 to about 25 weight percent of the acrylic acid moiety, and preferred 
copolymers contain about 1 to about 10 weight percent of the acrylic acid 
moiety, 

25 Suitable ethylene-acrylic acid copolymer/linear low density polyethylene 

blends comprise from about 1 percent by weight to about 80 percent by weight 
of linear low density ethylene copolymer. Preferably, the blend comprises from 
about 20 percent by weight to about 95 percent by weight of an ethylene-acrylic 
acid copolymer and from about 5 percent by weight to about 80 percent by 

30 weight of linear low density ethylene copolymer. More preferably, the blend 
comprises from about 25 percent by weight to about 85 percent by weight of an 
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ethylene-acrylic acid copolymer and from about 15 percent by weight to about 
75 percent by weight of linear low density ethylene copolymer. Most 
preferably, the blend comprises from about 30 percent by weight to about 50 
percent by weight of an ethylene-acrylic acid copolymer and from about 50 
5 percent by weight to about 70 percent by weight of linear low density ethylene 
copolymer. 

As previously mentioned, the polymer backing may comprise an outer 
surface layer of a copolymer of an olefin monomer with a monomer that 
comprises acidic functionality. Examples of useful olefin monomers for this 

10 copolymer include ethylene, propylene, butylcne, etc. Examples of suitable 
monomers having pendant acidic functionality include acrylic acid, methacryiic 
acid, and acid precursor monomers such as maleic anhydride. The copolymer 
may be formed as the backing layer, i,e., directly on the adhesive layer of the 
tape, or as the outer surface layer (or "skin" layer) of a multilayered backing. 

IS Preferred copolymers include ethylene acrylic acid copolymers. The copolymer 
may be blended, if desired, with a polyamide. Piefoied backings of this 
embodiment c»mpri$e a minor amount of polyamide. More preferred backings 
of this embodiment comprise less than about 5 % polyamide. Most preferably 
the polyamide is nylon. 

20 The tapes of the presoit invention may also include additional "core" 

layers of materials (including layers of materials that do not comprise an olefin 
moiety and an acid moiety) between the outer surface layer and the pressure 
sraisitive adhesive layer. Examples of useful materials for the (q)ti(»)al core 
laym include: the polyolefins mentioned above, ethylene vinyl acetate 

25 copolymm; ethylene methylacrylate copolymers; , ethyloie ethylacrylate 

copolymers; ethylene acrylic acid copolymers; vinyl polymers (e.g., polyvinyl 
chloride); urethane polymers (e.g., polyester urethanes and polyether 
urethanes); polyester films (e.g., po!y(ethylene terephthalate)); ionomer 
polymers; maleic anhydride/acrylic acid graft copolymers with ethylene vinyl 

30 acetate cc^lymer, ethyl acrylate, polyethylene, or polypropylene such as 
"BYNEL" resins from E. I. Du Pont de Nemours and Company; and 
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polyamide films (e.g., nylon). Prefened multilayered backings comprise a core 
layer of a material such as ethylene vinyl acetate (EVA) or nylon between the 
first surface layer (or "skin" layer) and the adhesive layer. Laminated 
constructicHns of two or more of these materials may be employed with the 
5 surface skin layer as the backing layw if desired. 

The core layer should be selected so as to provide a tape with the 
desired conformability. In addition, the core layer should optimally provide a 
sur6K» that retains the adhesive layer, i.e., inhibits adhesive transfer to the lens 
blank. 

10 Additional layers, such as "anchoring" layers or "tie" layers, may be 

used if desired, e.g., to join the backing to the adhesive layer. 

The total thickness of the polymer backing (including any core or skin 
layers or coating applied thereto, but not including the adhesive layer of the 
tape) is preferably between about 0.01 and 0.25 mm, more preferably between 

15 about 0.03 and 0.15 mm, most preferably between 0.04 and 0. 1 mm. 

A wide variety of adhesives may be used when forming the tapes of the 
present invention. Most preferably, the adhesive is a pressure sensitive 
adhesive. Suitable pressure-sensitive adhesive employed in the present invention 
exhibit high bond strength to the ophthalmic lens (e.g., plastic and glass). They 

20 also exhibit high cohesive strength and high bond strength to the backing layer. 
Preferably, they leave virtually no adhesive residue when removed from the 
lens. 

The amount of adhesive present on the backing layer should be 
sufficient to hold the tape on the lens during the surfacing and generating 

2S process. It has been found preferable that the amount of adhesive present be in 
the range of about 7 g/m^ to 80 g/m^. More preferably, the amount of adhesive 
present is in the range of about 15 g/m^ to 75 g/m'; most preferably, the 
amount of adhesive present is in the range of about 15 g/m^ to 70 g/m^; and 
optimally, it is in the range of about 19 g/m^ to 65 g/m^. 

30 A variety of pressure-sensitive adhesives are useful. They include 

polyacrylate adhesives, natural rubber adhesives, thermoplastic rubber 
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adhesives, and blends thereof. Preferably the adhesive is a polyacrylate 
adhesive. 

In one presently preferred embodiment, a layer of pressure sensitive 
adhesive is coextnided with the backing to form the tape. Suitable 
5 "coextrudable" or "melt-processable" pressure sensitive adhesives include those 
adhesive disclosed in U.S. Patent Nos. 4,737,559 and 4,847,137, and in U.S. 
Patent Application Serial No. 08/390,780. 

Examples of suitable melt-processable adhesives Include crosslinked 
pressure-sensitive adhesives comprising a crosslinked copolymer comprised of A 
10 monomers, PX monomers, and optional B monomers wherein: 

A is a monomeric acrylate or methaciylate ester of a non-tertiaiy alcohol 
or a mixture of non-tertiaiy alcohols, the alcohols having from 1 to 14 
carbon atoms with the average number of carbon atoms being about 4- 
12; 

"s a copolymerizable mono-ethylenically unsaturated aromatic ketone 
monomer free of ortho-aromatic hydroxyl groups; the copolymer being 
crosslinked by means of the PX monomer and the degree of 
crosslinking and the degree of polymerization of the copolymer being 
such that the crosslinked pressure-sensitive adhesive composition 
preferably has a creep compliance value (hereinafter J-valuc) of at least 
about 1.2 x 10'' cmVdyne; and 
B is an ethylenically unsaturated compound copolymerizable with the A 

and/or PX monomers. 
Use of the PX monomer to crosslink the copolymer allows for control of 
25 the creep compliance of the adhesivfi. Copolymerizing the PX monomer into the 
backbone of the pressure-senative adhesive copolymer also allows for crosslinking 
of the copolymer with ultra->«(rfet or actinic radiation after formation of the 
copolymer. Further, copolymerizing the PX monomer into the polymer backbone 
before the crosslinkfaig thereof greatly increases the efficiency of the crosslinking 
30 obtainable by inclusion of the PX monomer in the adhesive as compared with 

addition of an aromatic ketone compound which is not initially copolymerized into 



20 



wo 97/10923 



14 



PCT/US96/II562 



the copolymer. Because of the increased efficiency, only small amounts of PX 
monomer are needed to achieve useful degrees of crosslinking. 

The number and composition of A, PX and B monomers and the degree of 
polymerization of the copolymer are prefwably adjusted to obtain the desired 
5 physical properties of the adheave (e.g., the desired degree of creep compliance). 
For a polymer having a given A and B composition, an increase in the amount of 
PX monomer vnll generally result in an increase m the degree of photocrosslinldng 
and decrease the level of creep compliance of the copolymer. Likewise, an 
increase in the degree of polymerization of the copolymer will decrease the level 

10 of creep compliance of the adhesive. Accordingly, as the amount of PX monomer 
is increased and, as a result, the d^ree of photocrosslinking is increased, the 
degree of polymerization of the copolymer adhesive should be decreased to obtain 
a comparable levd of creep compliance. Conversely, if the amount of PX 
monomer is decreased, and, as a result, the degree of photocrosslinking is 

IS decreased, the degree of polymerization of the uncrosslinked copolymer adhesive 
should be increased to obtain a comparable level of creep compliance when 
crosslinked. For example, a preferred composition of the copolymer adhesive is 94 
parts isooctyl acrylate, 0.4 parts para-acryloxy benzophenone and 6 parts acrylic 
add 0*94/0.4/6"). For this particular composition, the inherent viscosity, which is 

20 a measure of the degree of polymerization of the resulting copolymer before 

crosslinking should be from about 1 to about 1.7 dl/g. Another presently preferred 
composition of the copolymer adhesive comprises a blend of 80 parts of the 
94/0.4/6 adhesive with 20 parts of a copolymer adhesive that is 90 parts isooctyl 
acrylate, 0.2 parts para-acryloxy benzophenone and 10 parts acrylic acid 

25 ("90/0.2/10"). The 90/0.2/10 component generally has a relatively low inherent 
\dscosity (-.5 dl/g). This Wend exhibits excellent adhesion to glass substrates. 

To obtain the desired physical properties, the weight of PX monomer is 
generally within the range of about 0.01% to about 2%, preferably about 0.025% 
to about 0.5% of the total weight of all monomers in the copolymer. 

30 In general, the inherent viscosity of the uncrosslinked copolymer should 

range from about 0.5 to about 2.0 dl/g, more preferably from about 0.8 to 1.6 to 
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obtain the desired degree of polymerization of the copolymer. The test procedure 
followed and the apparatus that can be used to measure inherent viscosity are 
described in detail in "Textbook of Polymer Science", F, W. Billm^er, Wiley- 
Interscience, Second Edition, 1971, pages 84 and 85. 
5 Monomer A is a monomer which contributes to the visco-elastic properties 

of the copolymer. Monomer A preferably is a monomeric acrylic or methacrylic 
acid ester of a non-tertiary alcohol or a mixture of non-tertiary alcohols, the 
alcohols having from 1 to 14 carbon atoms with the average number of carbon 
atoms being about 4-12. Examples of such monomers include the esters of acrylic 

10 acid or methacrylic acid with non-tertiary alkyl alcohols such as 1-butanol, 1- 
pentanol, 2-pentanol. 3-pentanol, 2-methyl- 1-butanol, 1 -methyl- 1-butanol, 1- 
methyl-l-pentanol, 2-methyi-l-pentanol, 3-methyl-I-pentanol, 2-ethyl. 1-butanol, 
2-ethyl-l-hexanol, 3,5,5-trimethyl-l-hexanol, 3-heptanol, 2-octanol, 1-decanol, 1- 
dodecanol, and the like. Such monomeric acrylic or methacrylic esters are known 

15 in the art and many are commercially available. 

The PX monomer is a copolymerizable monoethylenically unsaturated 
aromatic ketone compound free of ortho-aromatic hydroxyl groups, wherein only 
the ethylenically unsaturated group is copolymerizable with the A monomers and 
optional B monomers under the polymerization conditions selected to form the 

20 copolymer. 

Aromatic ketones free of ortho-aromatic hydroxyl groups absorb 
ultraviolet radiation to form a triplet excited state through intersystem crossing. 
These excited state molecules can abstract hydrogen radicals from the polymer. 
The free radical sites thus generated on the polymer can combine to form 

25 crosslinks. The semi-pinacol radical which results from the combination of the 

photocrosslinker (PX) and the hydrogen radical can also lead to crosslinking since 
the photocrosslinker is copolymerized. The presence of a hydroxyl groups as ring 
substituent in a position ortho to the carbonyl on the aromatic ring will inhibit the 
crosslinking ability of the aromatic ketone monomer. Accordingly, the aromatic- 

30 ketone monomer is preferably free of ortho-aromatic hydroxyl groups. 
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Preferred PX monomers are represented by the general formula: 




R is lower alkyl or phenyl, provided that R may be substituted with one or 
5 more halogen atoms, alkoxy groups, or hydroxyl groups, and finthor provided that 
when R is phenyl substituted with one or more hydroxy] groups, any such 
hydroxy] groups must be meta or para to the aromatic carboi^l; 

X is halogen, ailcoxy, or hydroxyl, provided that when an X is a hydroxyl 
groups, X must be meta or para to the aromatic carbonyl; 
10 n is an integer from 0 to 4; 

Y is a divalent linking group, preferably selected from the group consisting 
of a covalent bond, an oxygen atom (-0-), an amino groups (-NR'- wherein R is 
hydrogen or lower alkyl), an oxyalkyleneoxy group (-0>R"-0- wherdn R" is an 
alkylene group), a carbamoylalkyleneoxy group (-0-R"-0-C(0)-N-(R')-R"'- 
IS wherein R'" is a covalent bond or an alkyleneoxy group such as -R"-0- wherein 
R" is an alkylene group); and 

Z is alkenyl or ethylenically unsaturated acyl. 

Particularly preferred PX monomers are the acryloxybenzophenones, e.g., 
para-aciyloxybenzophenone. 

20 The optional B monomer is an ethylenically unsaturated compound 

copolymerizable with the monomelic acrylic acid ester and is employed to modify 
the p]^»cal properties of the copolymer. In general, the addition of the B 
monomer will reduce the flexibility of the copolymer. Preferred B monomers are 
acrylic acid, methacrylic acid, itaconic acid, acrylamide, methaciylamide, 

2S acrylonitrile, methacrylonitrile, vinyl acetate, and N-vinylpyrrolidone. The B 
monomer may be included at levels up to 25% of the total weight of all 
monomers. The preferred adhesive according to the present invention will contain 
from about 1% to about 1S% by weight of B monomer of the total weight of all 
monomers. In a preferred adhesive, the amount of acrylic acid or acrylamide will 
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range from about 1% to about 7% by wraght of total monomer. In adhesives 
containing N-\inyIpyrro!idone as the B monomer, the preferred copolymer will 
contain from about 5% to about 15% of N-vinylpyrrolidone by weight. 

The A monomer, PX monomer, and optional B monomer may be dissolved 
5 in a suitable inert organic solvent and polymerized by standard free radical 
polymerization utilizing a suitable free radical initiator such as those described 
U.S. Patent No. RE 24,906 (Ulrich). Suitable initiators which may be utilized 
include azo compounds such as 2,2'-azo>bis(isobutyronitrile), hydroperoxides 
such as tert-butyl hydroperoxide, peroxides such as benzoyl peroxide or 

10 cyclohexanone peroxide. Generally, from about 0.01% to about 1% by weight of 
thermally activatable initiator based upon the total polymerizable composition is 
used, preferably 0.01% to 0.5%. 

The organic solvent utilized in the free radical polymerization may be any 
organic liquid which is a solvent for the reactants and product, that is inert to the 

15 reactants and product, and will not otherwise adversely affect the reaction. 
Suitable solvents include ethyl acetate and mixtures such as ethyl acetate with 
toluene, heptane and toluene and isopropyl alcohol and hepUme with toluene and 
methyl alcohol. Other solvent systems are useful. The amount of solvent is 
generally about 30-80% by weight based on the total weight of the reactants and 

20 solvent. Copolymerization may be carried out by other well known techniques 
such as suspension, emulsion or bulk polymerization. 

The uncFossfinked copolymer is easily coated or coextruded upon suitable 
backings. After the adhesive has been coated or coextruded, it may be subjected to 
ultra'sdolet radiation of sufficient intensity for a time sufficient to crosslink the 

25 copolymer to the desired degree by means of the aromatic ketone groups of the 
PX monomer. The degree of crosslinking by means of the PX monomer is 
controlled by the amount of PX monomer in the copolymer and the intensity of the 
crosslinking radiation to which the uncrosslinked copolymer radiation to which the 
uncrosslinked copolymer is exposed during the method of preparing an adhesive 

30 of this invention. 
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To measure the creep compliance of this adhesive, a ISO-micrometer 
thickness of the adhesive is knife^oated onto a smooth film of 
polytetrafluoroetl^lene. The coated film is then dried to constant weight by 
placing it in an air-circulating oven generally for at least five minutes at 1 WC. 
5 The adhesive, thus dried, is stripped fi'om the polytetrafluoroethylene and two test 
pieces of equal area are die-cut and placed in a parallel plate creep compliance 
rheometer, one piece being on each side of the. center plate, with an outer plate 
contacting the aq)osed surfitce of each. Screws which connect the two outer 
plates are then tightened so as to compress the interposed layers of adheave 

10 approximately 10%. The parallel plates are placed in horizontal arrangement and 
one end of the center plate is connected to a chart recorder. A hook is attached to 
the opposite end of the center plate with a flexible wire extending horizontally 
fi-om the hook and then downward over a pulley, the outer plates being held in a 
fixed position. A suitable weight (one sufficient to measurably deform the sample 

13 a distance no greater than its thickness) is attached to the fiiee end of the wire, 
then the strip chart recorder is started. The wdght typically used to exert the 
stress on the adhesive films is SOO grams. From the strip chart recorder, the time 
and the displacement (strain) are read and the applied force (stress) is recorded. 
The creep compliance at a ^ven temperature is then calculated using the equation: 

20 J(,) = 2AX/hf 

where t is the time at which the measurement is taken, A is the area of one face of 
the adhesive samples, h is the thickness of the adhesive mass, X is the 
displacement at time t (where X is less than h) and f is the force due to the mass 
attached to the wire connected to the middle plate. Where A is expressed in cm^, h 

25 in cm, X in cm, and fin dynes, the compliance value Jm is given in cmVdyne. 

It has been found that the adhesive films of this embodiment of the 
invention have the required degree of compliance and the short term creep to 
function as an exceptionally fine pressure sensitive adhesive when the J value 
measured at ambient conditions at the end of a 3 minute period of subjection to 

30 stress is at least about 1.2 x 10'' cmVdyne to about 2,3 x 10'* cm^/dyne, preferably 
about 1.3 x IC' cmVdyne to about 2.0 x 10"^ cm^/dyne. 
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In a second embodiment, the adhesive comprises a co-extrudable 
adhesive such as are disclosed in U.S. Patent Nos. 4,833,179 and 4,952,650. 
These suitable coextrudable adhesives may be made by the suspension 
polymerization of a pressure-sensitive aciylate copolymer bead having a glass 
5 transition temperature of 0°C or less. This method comprises the steps of: 

(a) making a monomer premix comprising 

(i) an acrylic acid ester of a non-tertiary alcohol, the alcohol 
having from 1 to 14 carbon atoms, with the average number of carbon atoms 
being about 4 to about 12, 
10 (ii) a polar monomer copolymerizable with the acrylic acid ester, 

(iii) a chain transfer agent, 

(iv) a free-radical initiator, and 

(v) a modifier moiety; 

(b) combining the premuc with a water phase contuning a suspending 
IS agent to form a suspension; 

(c) concurrently agitating the suspension and permitting polymerization 
of the monomer premix until polymer beads are formed; and 

(d) collecting the polymer beads, whereby the amount of the modifier 
moiety is sufficient to render wet copolymer beads non-agglomerating at room 

20 temperature to be safely handleable and transportable. The modified moiety is 
preferably selected from the group consisting of polystyryl macromers, reactive 
zinc salts and hydrophobic silica. Certain zinc salts and the hydrophobic silica may 
be added after polymerization has begun, if desired. 

Suitable alkyi acrylate monomers useflil in this embodiment of the present 

25 invention include monofiinctiona] unsaturated acrylate ester monomers. Included 
within this class of monomers are, for example, isooctji acrylate, isononyl 
acrylate, 2-ethyl-hexy] acrylate, decyl acrylate, dodecyl acrylate, n-butyl acrylate 
and hexyl acrylate. Preferred monomers include isooctyl acrylate, isononyl 
acrylate, and butyl acrylate. Acrylate monomers preferably comprise at least about 

30 80 parts based on 100 parts total monomer content, preferably from about 85 
parts to about 95 parts. 
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Polar monomers useful in this embodiment of the invention include both 
moderately polar and strongly polar monomers. Strongly polar monomers useful 
herein include aciylic add, methacrjdic acid, itaconic acid, hydroxyall^l aciylates, 
styrene sulfonic acid or the sodium salt thereof, maldc add, fiimaric add, 
5 dtraconic add, acryianudes, and substituted acrylamides. Moderately polar 

monomers use&l herem include N-vinyl lactams such as N-vinyl pjnrolidone, N- 
viny] caprolactahi, aciylonitril^ dimethyl amino-propyl methacrylate, and vinyl 
chloride. PrefiMTed polar monomers include aciylic add, methaciylic acid, 
aciylamides and substituted acrylamides. Polar monomers prefbrably comprise up 

10 to about 20 parts based on the total monomer content. 

Modifier moieties useful in the method of the present invention include 
poiystyryl methacrylate macromolecular monomers (macromers), zinc oxide or 
reactive zmc salts, and hydrophobic silica. Preferred moieties include the reactive 
anc salts, and the macromers. A variety of useful macromers and methods for 

15 their preparation are disclosed in U.S. Patent No. 3,786,1 16. A particularly useflil 
I -polystyiylethyl methacrylate macromonomer is commercially avulable under the 
name Chemlink 4S00™. This macromer is a high glass transition temperature (Tg) 
polymeric material, having a Tj of about 90*C or higher, and a molecular weight 
of from about 5,000 to about 25,000. The modifier moiety is suitably present in an 

20 amount ranging from about 0.05 to about 10 parts based on 100 pans total 

monomer content. The preferred level of modifier moiety varies with the selection 
of the moiety, i.e., a preferred level of macromer ranges from 0.5 to about 10 
parts based on 100 parts monomer content. The macromer is added to the 
monomer premix. The reactive zinc salts and/or hydrophobic silica may be added 

25 to the monomer premix, alternatively, they may be added to the suspension during 
polymerization. 

The copolymer beads of this embodiment are prepared by an aqueous 
suspension polymerization technique utilizing conventional suspension agents with 
optional anionic surfactants. The amount of surfactant is preferably from about 2.5 
30 ppm to about 1.0 part based on 100 parts total monomer content. Preferred 

surfactants include sodium lauryl sulfate and sodium dioctyl sulfosuccinate. Non- 
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ionic surfactants may also be included so long as an anionic sur&ctant is present 
and predominates. 

Suspending agents are those conventionally used in suspension 
polymerization processes, They may be minimally water-soluble inorganic salts 
5 such as tribasic calcium phosphate, calcium carbonate, calcium sulfate, barium 

sulfate, barium phosphate, hydrophilic silicas, and magnesium carbonate. Preferred 
inorganic suspending agents include barium sulfate, hydrophilic silicas, and tribasic 
calcium phosphate. Water-soluble organic suspending agents may also be used, 
e.g., polyvinyl alcohol, poly-N-vinyl pyrrolidone, polyacrylic acid, polyacrylamide 

10 and hydroxyalkyl cellulose. The suspending agent is present in amounts ranging 
&om about 0.01 part to about 5 parts based on 100 parts total monomer content. 

Initiators for polymerizing the monomers to provide the copolymer beads 
of the invention are those which are normally suitable for free-radical 
polymerization of acrylate monomers and which are oil-soluble and have low 

15 solubility in water, e.g., organic peroxides such as benzoyl peroxide, lauryl 

peroxide and various thermal initiators. Preferred thermal initiators include 2,2'- 
azobisbutryronitrile, commercially available from E. I. DuPont de Nemours under 
the trade name Vazo^M 64. The initiator is present in an amount from about 0.05 
to about 1 part based on 100 parts total monomer content. 

20 Usefiil chain transfer agents include mercaptans, alcohols, and carbon 

tetrabromide, Isooctyl thioglycolate and carbon tetrabromide are preferred. The 
chain transfer agent Is present in any amount of from about 0.01 to about 0.5 part 
based on 100 parts total monomo* content. 

Photocrosslinking agents may also be used in methods of the invention. 

23 Preferred crosslinking agents include copolymerizable aromatic ketone monomers, 
especially actyloxybenzophenone. When present, the photocrosslinker generally 
comprises from about 0.01 to about 5.0 parts based on 100 parts total monomer 
weight. 

The monomers, modifier moiety, chain transfer agent, free-radical initiator, 
30 and any optional materials are mixed together in the prescribed ratio to form a 
monomer premix. They are then combined with a water phase comprising a 
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suspending agent, any optional sur&ctant and water, and are polymerized with 
dotation for from about 2 to about 16 hours at a temperature of from about 40°C 
to about 90*'C to give a suspension which contuns the copolymer beads. The 
beads are then wadied and separated from the water by means such as gravity 

5 filtration. The filt«ed product also geno-ally comprises about 1 S-30% water. 

In yet a ftirther embodiment, the adhesive layer alternatively may be 
coated cmto die baddng (e.g., using a conventional coating process) or 
transferred onto the backing (e.g., in the form of a transfer adhesive or a 
double-sided adhesive tape). Suitable transfer adhesives include 3M Transfer 

10 Adhe«ve No. 1S24 from 3M, St. Paul. MN or the like. 

Suitable coatable pressure sensitive adhesives include adhesives that 
comprise a polymer of an acrylate ester of acrylic acid with a non-tertiary 
alcohol. These adhesives also preferably contain a minor amount of a 
copolymerized acid or amide. These adhesives and methods of their preparation 

15 are described in U.S. Patent No. RE 24,906. An example of a useful pressure- 
sensitive adhesive of this type comprises a polymer of 90 parts by weight 
isooctyl acrylate and 10 parts by weight acrylic acid available as Y 9460 from 
3M Company. 

Also useful are natural rubber adhesives comprising natural rubber and, 
20 preferably, a tackifying resin. One such adhesive comprises natural pale crepe 
rubber (100 parts by weight), polyterpene resin (75 parts by weight), and 
antioxidant (1 part by weight). Other useful natural rubber adhesives are also 
useful and will be apparent to those skilled in the art. 

In addition, thermoplastic rubbery adhesives comprising a rubbery block 
25 copolymer and, preferably, at least one resin compatible with the block 

copolymer are useful. The rubbery copolymers have the general configuration 
A-B-A wherein the A units represent a thermoplastic polymer block with a Tg 
above 20°C and the B units represent an elastomeric polymer block formed 
from a conjugated diene. The A units are relatively incompatible with the B 
30 units and have an average molecular weight of from about 5,000 to 125,000. 
Preferably the A units are styrene and the B units are polybutadi«ie or 
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polyisoprene or poly(ethylene/butylene). An example of block copolymer of 
this type is Shell Chemical Company Kraton Dl lOl. Other block copolymers of 
this type may also be used. Resins compatible with the block copolymer are 
known and include, for example, hydrocarbon resins, coumarone-indene resins, 

5 dimerized rosins, metal resinates, hydrogoiated rosins, poly-teipene resins and 
heat treated wood rosins. 

The blocking composition should preferably adhere to the tape applied 
to the lens blank with a sufficient strength to avoid unintended detachment of 
the lens during processing, yet preferably allow deblocking of the lens using 

10 traditional shock deblocldng or hot-water deblocking methods. Thus, a 
preferred balance of adhesion should be achieved. 

One method of assessing whether a particular t^ achieves the 
necessary balance of adhesion between the blocking composition and the lens 
blank is to perform a shock '^deblocking" test using a standard commercial lens 

IS block. For this test, a 70 mm plastic lens (a 2.0-2.4 mm center thickness, 
piano, finished uncut, "RLX PIus^ Scratch Resistant, Finished Lens in Hard 
Resin" firom Signet Armorlite, Inc.) is covered with a surfoce protective tape. 
A brass blocking ring is placed on a blocker (e.g., OPTEK^ Model 200 
Blocker) and a 56 mm diameter Cobum Block from Cobum Company is placed 

20 into the ring such that the inlet in the block fits snugly over the rubber nozzle. 
The block is then centered on the lens and slowly filled with molten blocking 
composition. "Hie blocked lois assembly is allowed to set for 10 to IS seconds 
after filling, in order for the blocking composition to harden and form a good 
bond to tiie taped tots. The blocking ring ^nd blocked lens are removed from 

25 the blocker and the blocked lens is removed from the blocking ring. The 

blocked lens is then allowed to set for 1 hour before deblocking. The blocked 
lens is placed into the deblocking ring and the lens is taped to the deblocking 
ring using 1.27 cm wide filament tape. With the blocking tool facing 
downward, the blocked lens is placed in a hollow tube. The diameter of the 

30 tube is much greater than the blocking tool and the tube is sufficiently thick to 
abruptly stop the lens by its perimeter. The blocked lens assembly is dropped 
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Starting at 2.54 cm hdght and laised in 2.S4 cm increments until the block 
sqiarated from the tape or until 15.24 cm in height, then, raised and dropped in 
5.08 cm increments up to 91.44 cm. The height in centimeters at which the 
block released from the tape is recorded as the deblock value. Using this 

s method, preferred t^s have a deblock value of between 5 and 56 cm, more 
preferably between 7 and 45 cm, most preferably betwem about 10 and 35 cm, 
and optimally between about 14 and 20 cm. 

The polymer backing of the present invention may contain a variety of 
additional ingredients. Thus, they may be modified by the incorporation of 

10 modifying agents that increase flexibility and/or clarity (e.g., nucleating 
agents), fillers, antiblocking agents, and the like. Fillers and antiblocking 
agents are useful in reducing blocking to other surfaces. Materials useful as 
fillers and antiblocking agents are well known in the art. If desired, low 
adhesion backsizes (LAB) may be used as an antiblocking agent. However, the 

15 selection of the LAB should be made so as to not interfere with the desired 
level of adhesion between the tape backing and die blocking composition. 
Presently preferred tapes do not contain a LAB. 

Other layers and ingredients may be employed in the tapes of the present 
invention. For example, an anchoring layer may be employed between the 

20 backing layer and the pressure-sensitive adhesive in order to improve the bond 
therebetween. The anchoring layer can be selected from a variety of materials 
commonly employed for improving bonds between substrates. 

It has been found that colorants (e.g., dyes and pigments) are useful in 
the tapes of the present invention to enhance the visibility of the tapes once they 

25 have been applied to the ophthalmic lens blanks. Preforably they do not render 
the tapes opaque. Typically, they are included in the backing layer. They may 
also be included within the pressure-sensitive adhesive. Typically they comprise 
up to about 10% by weight of whatever layer they are in. The colorants are 
preferably pigments. A particularly useful pigment and concentration is copper 

30 phthalocyanine present in an amount in the range of 2 to 7 parts by weight. 
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The tapes of the present invention may be readily prepared from known 
processing techniques. Thus, for example, the pressure-sensitive adhesive may 
be applied by solution coating the appropriate adhesive onto the backing layer 
followed by removal of the solvent therefrom. Alternatively, the adhesive may 
5 be applied by first solution coating it onto a liner followed by removal of the 
solvent therefrom. The dried adhesive may then be nip laminated to the backing 
layer. 

Alternatively, and presently preferably, the tape of the present invention 
may be prq>ared by coextruding an adhesive material and a separate polymeric 

10 backing material or blend of backing materials. For example, the multilayered, 
coextnided tape may be made using multi-layered coextrusion feedblocks such 
as those fabricated by The Cloeron Co., Orange, TX. In one embodiment, a 
layer of backing material is coextnided with a layer of adhesive to form a two- 
layer tape. The backing material and adhesive are individually melted and fed 

15 using a screw extruder into a coextrusion feedblock where the melt streams 
woe combined. In anodier embodimoit, a core layer and a skin layer or skin 
layers are coextnided with an adhesive layer using a mulUlayered coextrusion 
feedblock. 

The method in which the polymer blend is prepared is not particularly 
20 critical within the preferred range of proportions and with the inclusion of the 
preferred ingredients. Any conventional mixing device which provides 
substantial hom<%endty can be employed. Another possible method is to 
prepare the blend in a twin-screw mixing extruder at the desired proportions. It 
is also possible to prepare a polymer "master-batch" concentrate and then add 
23 the appropriate quantity of either virgin resin to obtain the desired proportions. 
It is also appropriate to incorporate other polymer additives, e.g., plasticizers, 
colorants, fillers, processing aids, antiblocks, stabilizers, etc. in the concentrate 
to enhance thdr dispersibility in the final blend. 

Films of the blends of this invention are readily prepared by intimately 
30 admixing the polymers; and extruding the resulting mixture in the form of a 
clear, flexible sheet or film which is subsequently cooled in a draw-down 
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piocedure to form a backing film having an average thickness in the range of 
about 0.01 mm to about 0.2S mm or more, more preferably in the range of 
about 0.03 mm to about 0. IS mm, and most preferably in the range of about 
0.04 mm to about 0.10 mm. The thin sheet is extruded and drawn onto a chill 
5 roll. 

Mixing of the required components is readily carried out in a 
conventional mixing apparatus such as a Banbury mixer or screw-^ype extruder. 
In one embodiment wherein the mixing device is a screw-type extruder, the 
materials are fed into the barrel of the extruder. The extruded mixture may be 

10 mixed with additional polymer(s) prior to final extrusion or may be fed directly 
into an extruder equipped with a sheet die, annular die, or coextrusion die and 
extruded in the form of a transparent sheet onto a chill roll and drawn down to 
form a film having the desired thickness. Suitable extrusion apparatus include a 
typical screw-type extruder, an extruder equipped with a ramming device and 

15 theUte. 

In a preferred embodiment the mixing and extruding steps are carried 
out in a single apparatus which is a typical screw-type extruder that is equipped 
with a sheet die or annular die and feed means placed along the extruder barrel 
which houses the screw or screws of the extruder. The blend materials are 

20 introduced as the polymer is being extruded at a rate such that a constant 

mixture is maintained. Similarly, concentrated master-batches can be added to 
virgin material in the screw-type extruder. 

The tapes of the present invention are easily applied to ophthalmic lens 
blanks. Generally, the pressure-sensitive adhesive portion of the tapes of the 

25 present invention are applied to the front, or finished, surface of a lens blank. 
This may be done either by hand or, preferably, by means of a mechanical 
device. In either event, the tape of the present invention conforms readily to the 
configuration of the lens blank without wrinkles, folds, air bubbles, or other 
discontinuities between the adhesive and the front surface of the lens. 

30 Preferably, the tape of the invention is applied so that it covers the entire front 
surface or back surface of the lens. Normally it is applied to the front surface. 
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The tapes of the invention may be used on both plastic and glass lens 
blanks which may vary in curvature from piano to 10-base curve or higher. It 
is, of course, understood that the particular tape employed may be selected to 
suit the particular lens to be altered. Preferably, more confonnid)le tapes are 
5 employed with lens blanks having a higher base curvature. 

After application, excess tape is trimmed away from the periphery of the 
lens blank. The lens blank is then blocked. This may be accomplished by means 
of conventional blocking techniques using devices developed for this purpose. 
Representative examples of blocking devices are the Optek Blocker available 

10 from the Optek Division of Associated Development Corporation, and the 

Cobum Blocker available from the Cobum Company. In each of these devices, 
a molten fusible metal alloy is injected in a cavity provided between the taped 
lens and the block. Alternatively, a molten thermoplastic blocking composition 
(such as is described in co-pending provisional patent application Serial No. 

15 60/003,918, filed on Sq)tember 18, 1995 and entitled: "Thermoplastic Lens 
Bloddng Composition") is injected against the taped lens. 

After the alloy or blocking composition has solidified and cooled, the 
blocted lois is removed from the blocking machine and is ready for mounting 
in the surfacing and/or edging machines. When these operations have been 

20 completed, the finished lens is deblocked, for example, by means of a sharp 
tap. This may be easily accomplished, for example, with the aid of a hollow 
cylinder that is adapted to support the finished lens on its wall while receiving 
the still attached lens blank within its hollow portion. By holding the lens and 
cylinder together and striking the bottom of the cylinder upon a hard surface, 

25 the bond between the alloy or blocking composition and the t^ may be 

broken. The lenses may also be deblocted, for example, by mdting the alloy or 
blocking composition in hot water. In either event, the tape is then removed 
from the lens and discarded. The lens and block may then, if necessary, be 
cleaned. 

30 Reference is made to the figures wherein like parts have been given like 

index numbers. Throughout the drawings the various layers of backing. 
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adhesive, or other layers have been exaggerated in thickness for purposes of 
illustration and clarity. 

FIG. 1 is a schematic cross-sectional view of a tape of the present 
invention. The t^ is shown having two layers, a backing layer 22, having first 

5 major surfue 21 , and an adhesive layer 20. In this embodiment, the backing 
layer 22 preferably comprises a blend of an olefin polymer or copolymer with a 
second polym«- or copolymer that comprises an acid functionality, e.g., a 
copolymer of ethylene and acrylic acid. Alternatively, the backing layer may 
comprise a copolymer of an olefin monomer with a monomer that comprises 

10 acidic functionality. 

FIGS. 2a and 2b are schematic cross-sectional views of alternative tapes 
of the present invention. FIG. 2a illustrates a tape having a multilayered 
backing 23 comprising a core layer 26 and two skin layers (24 and 28). 
Preferably, the outer skin layer 28, having first major surface 21 , comprises a 

15 blend of an olefin polymer or copolymer with a polymer comprising an acid 

functionality, e.g., a copolymer of ethylene and acrylic acid. The core layer 26 
may comprise any suitable material as described in this specification and 
preferably comprises a copolymer of ethylene vinyl acetate or a nylon polymer. 
FIG. 2b illustrates a similar multilayered backing 25. However, in this 

20 embodiment the backing 25 is attached to tiie adhesive layer 20 by means of 
anchoring layer 30. 

FIG. 3 is a schematic cross-sectional view of an alternative tape of the 
present invention. In this embodiment, the tape comprises a multilayered 
backing 31 comprising two layers (32 and 34). An outer skin layer 34, having 

25 first major surface 21, preferably comprises a blend of an olefin polymer or 
copolymer with a polymer comprising an acid functionality, e.g., a copolymer 
of ethylene and acrylic acid. The core layer 32 may comprise any suitable 
material as described in this specification and preferably comprises a copolymer 
of ethylene vinyl acetate or a nylon polymer. 
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The following examples are offered to aid in the understanding of the 
present invention and are not to be construed as limiting the scope thereof. 
Unless otherwise indicated, all parts and percentages are by weight. 

EXAMPLES 

5 Example 1 

Single layer films were extruded from blends of the compositions given 
in Table la. The ingredients were blended using a 3.17S cm diameter single 
screw extruder with a length to diameter (L:D) ratio of 30: 1 (available from C. 
W. Brabender Instruments Inc., South Hackensack, NJ). The temperature of 

10 the extruder inlet was maintained at 204°C and the die was maintained at 
249''C. The blended melt was extruded into a film using a 25.4 cm wide die 
with a 0.49 mm gap fabricated by Extrusion Dies Incorporated (EDI), 
Chi]q)ewa Falls, WI. The film caliper was {proximately 0.10 mm. A transfer 
adhesive (commercially available as "SM"* Transfer Adhesive No. 1524" from 

IS 3M Company, St. Paul, MN) was applied to one side of the film to form a lens 
surface protection tape. 

Deblock Test 

A deblock test was used to measure the deblocking force required to 
sq)arate a blocked lens iioro the block. For this test, a 70 mm plastic lens (a 

20 2.0-2.4 mm center thickness, piano, finished uncut, "RLX Plus™ Scratch 
Resistant, Finished Lens in Hard Resin" from Signet Armorlite, Inc., San 
Marcos, CA) is covered with a surface protective tape using tiie 3M^" 
SURFACE SAVER Applicator (available from 3M) witii an air pressure setting 
of 0.28 MPa. Air pressure was set at 0.02-0.03 MPa for tiie blocker 

25 (commercially available as OPTEK™ Model 200 Blocks from Associated 
Development Corporation, Optex Division, Pinellas Park, PL). A brass 
blocking ring is placed on a blocker (e.g., OPTEK^" Model 200 Blocker) and a 
56 mm diameter Cobum Block from Cobum Company is placed into the ring 
such that the inlet in the block fits snugly over the rubber nozzle. The block 

30 was allowed to equilibrate for 10 to 15 seconds at approximately 50 to 52°C. 
The block is then centered on the taped side of the lens and slowly filled with 
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molten blocking composition. The blocked lens assembly is allowed to set for 
10 to IS seconds after filling, in order for the resin to harden and form a good 
bond to the taped lens. The blocking ring and blocked lens are removed from 
the blocter and the blocked lens is removed from the blocking ring. The 
5 blocked lens is then allowed to set for 1 hour before deblocking. The blocked 
lens is placed into the deblocking ring and the lens is taped to the deblocking 
ring using 1.27 cm wide filament tape. With the blocking tool facing 
downward, the blocked lens is placed in a hollow tube. The diameter of the 
tube is much greater than the blocking tool and the tube is sufficiently thick to 
10 abruptly stop the lens by its perimeter. The blocked lens assembly is dropped 
starting at 2.54 cm height and raised in 2.54 cm increments until the block 
separated from the tape or until 15.24 cm in height, then, raised and dropped in 
5.08 cm increments up to 91.44 cm. The height in centimeters at which the 
block rdeased from the tape is recorded as the dd>lock value in Table la. 
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Table la 


Run : 


CompositicMi 


Deblock 


Niiniber 


KesiQ 1 


Resin 1 


Resin 2 


Resin 2 


Values 




' Nanw 


(wt. 96) 


Name 


{wt.») 




1 


ethylene/ 
acrylic acid 
copolymer (E/AA)' 


100 




0 


48 


2 


E/AA 


SO 


ethylene/ 
methacrylic acid 
copolymer zinc doped 
ionomer resin^ 


50 


30 


3 


E/AA 


75 


veiy low density 

polyethylene' 

(VLDPE) 


25 


51 


4 


E/AA 


35 


VLDPE 


65 


65 


5 


E/AA 


75 


80« VLDPE/ 
20% linear low 

density polyethylene^ 
(LLDPE) 


25 


52 


6 


E/AA 


20 


VLDPE 


80 


9 


7 


E/AA 


25 


80 % VLDPE/ 
20 % LLDPE 


75 


13 


8 


E/AA 


75 


88/12 ethylene/vinyl 
acetate oo{iolyDier' 
(EVA) 


25 


36 


9 


E/AA- 


99 


UNI-RE22636' 


1 


38.1 
(28.7 after 
24 hours) 


10 


E/AA' 


97 


UNI-R£ZX35'643- 
40 


3 


37.3 
(25.4 after 
24 hours) 



"PRIMACOR™ 3440 ElhyleneMcrylie Acid Copolymer* from Dow CheminI Compiny, Midland, MI. 
^ 'SURLYN™ 1702 ElhyleiM/M«<biciylic Acid Copolymer Zinc Doped lonomer Retin from E. I. Du Pom dc 
Nemouif and Coni|iuiy, Wilmington, DE. 

' 'FLEXOMER™ OFDA 1 137 Very Low Den<iiy Polyethylene" from Union CaHiide ChemicaU and Flasliei, 
5 Polyolefini Diviiion, Danbuiy, CT. 

"DOWLEX™ 203S Linear Low Dcntily Polyethylene* from Dow Cbemlcil Company. 
•ELVAX™ 660 Elhylene/Vinyl Aeeuie Copolymer' from E. I. Du Pom de Nemoun and Company. 
' ■PRIMACOR"' 3340 Ethylene/Aeiylic Acid Copolymer* Tram Dow Chemical Company; Midland, Mt. 
An adheaive gnde ihemwplaitie polyamide nain baaed on dimerizad fimy aeida eonimeicblly available aa "UNI- 
10 REZ^ 2636" fiom Union Camp Coipoialion, Chemical Producta Diviaioa, JaekaonvUlc, FL. 

D^locking values preferably are between 5 cm to 56 cm for use in the 
lens grinding operation, however higher deblock values are functional as long 
as the film remains intact on the lens. 



15 
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Example! 

lliree layer films were coextnided ftom the compositions given in Table 
2a producing two skin layers and a core layer. In Runs 32-34, 0.22 wt. percent 
of a blue dye (commercially available as "REMAFIN™ Blue E-SOO" from 

5 Hoechst-Cdanese Coiporation, Specialty Chemical Group, Coventry, RI) was 
added to the core layer composition given in Table 2a. The skin layers for Runs 
1-24 were blended using a 3.175 cm diameter single screw extruder with a L:D 
ratio of 42: 1 (available from Killion Extruders, Cedar Grove, NJ). The 
extruder zone temperatures were increased from 68°C at the extruder inlet to 

10 221°C at the die. The skin layers for Runs 25-34 were blended using a 34 mm 
diameter twin screw extruder with a L:D ratio of 42:1 (available from 
American Leistritz Extruder Corporation, Somerville, NJ). The twin screw 
extruder zone temperatures were increased from 66°C at the inlet to 22 rc at 
the die. The core layer for Runs 1-24 was blended using a 3.175 cm diameter 

15 screw extruder with a L:D ratio of 24: 1 available from Killion Extruders. The 
core layer for Runs 25-34 was blended using a 5.08 cm diameter single screw 
extruder with a L:D ratio of 30:1 (available from Beryln Clay Group, 
Worcester, MA). Both extruders zone temperatures were increased from 127'C 
at the extruder inlet to 22 rC at the die. The melt flow for the skin layer was 

20 split and combined with the melt flow for the core layer using a three layer 
coextrusion feedbiock £id)iicated by Cloeren Company, Orange, TX. The melt 
stream from the feedbiock was formed into a film using a 2S.4 cm wide 
"ULTRAFLEXT^ 40 Die" fobricated by Extrusion Dies Incorporated. Runs 1- 
24 woe made using the 25.4 cm wide die and Runs 25-34 were made using the 

25 45.7 cm wide die. For Runs 1-31 a transfer adhesive (commercially available as 
"ZW* Transfer Adhesive No. 1524") was applied to one side of the fllm to 
form a lens surface protection tape. Films from Runs 32-34 were corona treated 
with a normalized energy of approximately 1.8 joules/square cm. An anchoring 
layer was applied to one side of the fllm layer from a 0. 1 % by weight solution 

30 of a water-soluble polymer in methanol and dried at 65*'C. The water-soluble 
polymer was an epoxidized aminated polybutadiene prepared as described in 
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Example 1 of U.S. Patent Number 4,287,013. The films were then coated with 
a crosslinked 90/10 isooctylacrylate/acrylic add (lOA/AA) adhesive made by 
the procedure desoibed in Example 1 of U.S. Patent Numbo- 4,287,013, at a 
coating weight of approximately 2S.2 g/square meter. The resulting tapes were 

5 slit into 10.2 cm rolls. 

The conformabilit/ of the tape to an opthalmic lens was evaluated by 
blocking an opthalmic lens with the tape and qualitatively estimating the amount 
of edge lift. "Very conformable" (VC) means there was very little edge lift of 
the tape from the edge of the lens. "Conformable" (C) means the new tapes 

10 performed as well as the commercially available lens surface protection tapes. 
The results are recorded in Table 2b. 

The clarity of the film was evaluated qualitatively by holding the film 
sample up to the fluorescent lights in the laboratory and giving ratings of "1" 
for the clearest film to "5" for the least clear. The results are recorded in Table 

15 2b. 

Deblock values for the adhesive force between the film and the alloy 
block were determined as described in Example 1 and recorded in Table 2b. 
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Table 2a 



Run 
No. 


Ratio 

of 
Skin; 
Core: 
Skin 


Compoiition 


Skill Layers 


Core Layer 


Rwin 1 
Nmm 


RNin 1 
<wt. %) 


RMin2 
N«iw 


IUnn2 

(Wl.«) 


R«Hn 1 
Name 


Reain i 
(wt. %} 


RtiiiiJ 
Name 


Reiitt 2 

<wt,%} 


1 


1:3; 1 


90.5/9.5 
ethylene/ 
•ctylic ictd 
copolymer 
fE/AA)' 


100 




0 


88/12 
ethylene/ 
vinyl eceute 
copolymer 
(EWA)' 


100 




0 


2 


1:8:1 


90.S/9.5 E/AA' 


100 




0 


88/12 BJVA' 


100 




0 


3 


1:3:1 


93.5/6.5 E/AA' 


100 




0 


88/12 nJVA^ 


100 




0 


4 


1:8:1 


93.5/6J WM' 


100 




0 


88/12 EAfA' 


100 


_ 


0 


5 


1:3:1 


93 .5/6 J E/AA' 


100 




0 


veiy low 
deniily 
polyethylene 
(VLDPE)* 


65 


lincir 
low 
deniity 
polyethy 

l-ene 
(LLDPE 


35 




1:8:1 


93.5/6.5 E/AA 


100 




0 


VLDPE* 


65 


lldpe' 


35 


7 




90.5/9.5 E/AA' 


100 




0 


VLDPE* 


65 


lldpe' 


35 


g 




90.5/9.5 E/AA' 


100 


- 


0 


VLDPE* 


65 


lldpe' 


35 


9 




90 J/9.5 E/AA' 


100 




0 


eUiylene/ 

oclene 
copolymer 

OE/O)' 


65 


LLDPE' 


35 


10 




90.5/9.5 E/AA' 


100 




0 


E/O' 


65 


LLDPE' 


35 


11 




93.5/6.5 E/AA' 


100 




0 


E/O' 


65 


LLDPE' 


35 


12 




93.5/6.5 E/AA' 


100 


'—t — 


0 


E/O" 


65 


LLDPE' 


35 


13 




93.5/6.5 E/AA 


75 


E/O 


25 


E/O" 


65 


LLDPE' 


35 


14 




93.3/6.5 E/AA 


75 


e/o' 


25 


E/O* 


65 


LLDPE* 


35 


15 




90.5/9.5 E/AA' 


75 


E/O* 


25 


E/O* 


65 


LLDPE' 


35 


16 




90.5/9.5 E/AA' 


75 


E/0° 


25 


E/O* 


65 


LLDPE' 


35 


17 




93.5/6.5 E/AA' 


75 


VLDPE* 


25 


E/O* 


65 


LLDPE* 


35 


1 B 




93.5/6.5 BI^A' 


75 


VLDPE* 


25 


E/O* 


65 


LLDPE' 


35 


19 




90.5/9.5 E/AA' 


75 


VLDPE* 


25 


E/O* 


65 


LLDPE' 


35 






90.5/9.5 E/AA' 


75 


VLDPE* 


25 


E/O* 


65 


LLDPE' 


35 


21 




90.5/9.5 E/AA' 


75 


88/12 
E/VA^ 


25 


88/12 EA^A' 


100 


• 


0 


22 




OA </0< B/aa' 

yu.3/v.> B/AA 


75 


88/12 
E/VA^ 


25 


88/12 E/VA" 


too 


■ 


0 


23 




93.5/6.5 E/AA' 


75 


88/12 

ewa' 


25 


88/12 E/VA' 


100 




0 


2'! 




93.5/6.5 E/AA' 


75 


88/12 

e/va' 


25 


88/12 EWA- 


100 




0 


25 


1:8:1 


90.5/9.5 E/AA' 


80 


E/O" 


20 


88/12 EWA' 


100 




0 


26 


1:8:1 


90.5/9.5 E/AA' 


100 




0 


88/12 EWa' 


100 




0 


27 


1:8:1 


90.5/9.5 E/AA' 


100 




0 


88/12 E/Va' 


50 


82/18 
e/va' 


.50 


28 


1:10: 
1 


93.5/6.5 E/AA' 


100 




0 


E/O' 


100 




0 


29 


1 


8:1 


93.5/6.5 E/AA' 


100 




0 


E/O' 


65 


LLDPE' 


35 


30 


1 


8:1 


93.5/6.5 E/AA" 


70 


E/O' 


30 


E/O' 


65 


LLDPE' 


35 


31 


1 


8:1 


93.5/6.5 E/AA' 


80 


E/O' 


20 


88/12 E/VA- 


80 


E/O* 


20 


32 


1 


8:1 


90.5/9.5 E/AA' 


80 


E/O" 


20 


K8/I2 E.'VA- 


100 




ii 


33 


1 


8:1 


93.5/6.5 E/AA" 


70 


E/o' 


30 


E/O' 


55 


LLDPE' 




34 


1 


8:1 


93.5/6.5 E/AA' 


70 


E/O* 


30 


88/12 E/Va' 


.^0 


LLDPE' 


50 



■ •ELVAV"' 660 Elhylene/Vinyl Acetate Copolymer* from E. I. Du Pont de Nemours and Company. 

■ •PRIMACOR™ 3340 Ethylene/ Acrylic Acid Cupolymer" from Dow Chemical Company . 
"FLEXOMER'** DFDA 1137 Very Low Denslly Polyethylene' from Union Carbide Ch<micals and Plastics. 

PolyoUfins Division. Danhury. CT. 
"ASPUN™ 6806 Linear Low Density Polyethylene" from Dow Chemical Company. Midland. Ml. 



REaiFIED SHEET (RULE 91) 
ISA/EP 
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Tahie2b 






Film CUnty 




Nnmbn 






«iter t fiottr 
(^m; , , 


1 


VC 


1 


38.1 


2 


VC 


1 


35.6 


3 


vc 


2 


5,1 


4 


c 


2 


5.1 


5 


c 


2 


12.7 


6 


c 


2 


17.8 


7 


vc 


2 


5.1 


8 


c 


1.5 


6.4 


9 


c 


2 


22.9 


10 


vc 


2 


35.6 


11 


c 


2 


22.9 


12 


c 


2 


40.6 


13 


vc 


3 


30.5 


14 


c 


3 


25.4 


15 


vc 


3 


7.6 


16 


c 


3 


6.4 


17 


c 


5 


5.1 


18 


c 


5 


5.1 


19 


c 


5 


8.9 


20 


vc 


5 


22.9 


21 


vc 


5 


53.3 


22 


c 


5 


50.8 


23 


vc 


5 


99.1 


24 


vc 


5 


43.2 


25 






21.0 


26 






39.4 


27 






39.8 


28 






57.2 


29 






9.3 


30 






17.8 


31 






27.9 


32 






19.0 


33 






19.0 


34 






20.3 



Example 3 

A two-layer lens surface protection tape was coextruded in a one step 
5 process. The film layer or "backing" was made from 80 wt % of a 90.5 parts 
E/9.5 parts AA copolymer (available as "PRIMACOR^" 3460 Ethylene/ Acrylic 
Acid Copolymer" from Dow Chemical Company) and 20 wt % of an E/0 
copolymer (available as "ATTANE^" 4602 Ethylene/Octene Copolymer" from 
Dow Chemical Company). The copolymers were blended using a 3. 175 cm 
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diameter single screw extruder with a L:D ratio of 24:1 (available from Killion 
Extruders). The extnidn zone temperatures were increased from 1 16°C at the 
extruder inlet to 199°C at the die. The adhesive layer was made from 75 wt. % 
of a styrene-isoprene-styrene (SIS) linear block copolymer (available as 

5 "KRATON^** Dl 107" from Shell Chemical Company, Houston, TX) and 25 wt 
% of a 96 parts lOA /4 parts methacrylic acid (MAA) copolymer with 0. 1 % p- 
acryloxybenzophenone (ABP) crosslinker made by the process described in 
Example V of U.S. Patent Numbers 4,952,650 and 4,833,179. The adhesive 
layer was preblended using a 34 mm diameter twin screw extruder with a L:D 

10 ratio of 42: 1 (available from American Leistritz Extruder Corporation), The 
twin screw extruder zone temperatures were increased from 116''C at the inlet 
to 199*'C at the die. The preblending produced strands of adhenve which were 
further processed using a 3.175 cm diameter single screw extruder with a L:D 
ratio of 42:1 (available from Killion Extruders). The extruder zone temperatures 

IS were increased from 121''C at the extruder inlet to 199*'C at the die. The melt 
flows of the film layer and the adhesive layer were combined in a "Cloeren™ 
Model 92-1033 feedblock" and formed into a tape using a 25.4 cm wide 
"ULTRAFLEX™ 40 Die" fabricated by Extrusion Dies Incorporated. The 
feedblock and die temperatures were maintained at 199°C. The tape was wound 

20 up without a liner. D^lock values were determined using the Deblock Test 
described in Example 1 . The average deblock value for this lens surface 
protection tape was 64.8 cm. The tape exhibited good conformability and 
adequate clarity. 



25 Example 4 

Two layer lens surface protection tapes were coextruded in a one step 
process. For the film layer or "backing," resins were blended using a 6.35 cm 
diameter single screw extruder with a L:D ratio of 30:1 (available from 
Crompton &. Knowles Corp., Davis Standard Division, Pawiatuck, CT). The 

30 amounts and types of resins are listed in Table 4a. ''REMAFI>P' Blue E-500 
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Pigment" (available from Hoechst-Celanese Corporation, Specialty Chemical 
Group) was preblended with a linear low density polyethylene (LLDPE) in a 
ratio of 8.33 pigment /91.67 LLDPE and supplied by Hoechst-Celanese 
Corporation as "AEWU-18". Six percent of the preblended pigment 

5 concentrate was then blended with the resins in the film layer. The temperature 
of the extruder inlet was maintained at 93°C. The extruder outlet and neck tube 
temperatures were Vept at the same temperatures and are reported in Table 4a. 

The composition of the adhesives is shown in Table 4a. The adhesive 
layer was blended using a 58 mm diameter twin screw extruder with a L:D 

10 ratio of 44: 1 (available from Crompton & Knowles Corp. The temperature of 
the octruder inlet was maintained at 38*'C and the ^truder outlet and neck tube 
temperatures were maintained at ISS^'C. 

The melt flows of the film layer and the adhesive layer were combined 
in a "Cloeren^** Model 93-1123 feedblock" and formed into a film using a 

IS "Cloeren EPOCH^ 3 Die". The feedblock temperature was maintained at 
204°C and the die temperature was maintained at 199**C. The film layer was 
approximately 0.05 mm thick and the adhesive layer was approximately 0.076 



mm thick. 



Tablfr4a 


Run 


' Extnider 








OmnpoMtion 






No. 


Outlet and 


















Neck Tube 


Film Layer 


Adheiive Layer 




Temper- 


Resin 


Re*in 


Retin 


Retin 


Pigment' 


Adheaive 


Adheiive 




ature. 


1' 


2* 


3' 


A* 


{^w. %) 


1* 


2' 




CO 


(wt;%) 


(Vrt.%) 


(wt. %) 






(wt. %) 


M. %) 


1 


232 


94 


0 


0 


0 


6 


75 


25 


2 


238 


0 


75 


0 


19 


6 


75 


25 


3 


227 


86 


0 


0 


8 


6 


93 


7 


4 


227 


86 


0 


0 


8 


6 


57 


43 


5 


232 


0 


75 


0 


19 


6 


75 


25 


6 


232 


0 


75 


0 


19 


6 


50 


50 


7 


238 


0 


75 


0 


19 


6 


100 


0 


8 


249 


20 


0 


0 


74 


6 


57 


43 


9 


249 


0 


0 


20 


74 


6 


75 


25 


10 


227 


30 


0 


70 


0 


0 


100 


0 


11 


254 


20 


0 


0 


74 


6 


93 


7 


12 


238 


0 


0 


94 


0 


6 


100 


0 


13 


238 


30 


0 


64 


0 


6 


100 


0 



"PRIMACOR"' 3460 Ethylene/ Acorlic Acid CofiolynMr'' from Dow ChemictI Company. 
20 ^ "PRIMACOR™ 3340 Ethylene/ Actylic Acid Copolymer* from Dow Chemical Company. 
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' 'PIUMACOR™ 3130 Ethylcne/Actylic Acid Copolymer' iiom Dow Chemic*! Ccmipiiiy. 
^ATTANE™ 4602 Eihykne/Octciie Copolymer* fnim Dow Cbemicd Coiqwny. 

'AEWU-18 Blue KgrnM Pnbkaded Coneeiitnite* prepared by HocehM-Cctaiwie Ctfrp,, Speciitty Chemieil 
Group, Covenuy, RI. 

S 94piniIOA/6puu AAwidiO.4% ABP enmUiiker made by the pneew dneiibed in U.S. PucmNumbcrt 

4,737.559 iiid 4.M7,I37, 

'KRATON™ Dl 121' from Shdl Chcmicil Coiquny mide by the proeen ducribed in U.S. Pueni Numben 
5,183,705 ind 5,194,500. 

10 The tapes were evaluated using the £>eblock Test described in Example 

1 except that a second set of blocked lens were deblocked after bdng allowed to 
set for 24 hours. The results are reported in Table 4b. 

The tapes were also evaluated for percent haze, light transmission, 
tensile strength and elongation using the procedures described below. 
15 Haze Measurement 

Percent Haze was determined using ASTM 1003-61. This procedure is 
use to determine the clarity of films by measuring the ratio of diffused light to 
transmitted light. The instrument used to measure haze was the Gardner XL- 
211 Series Hazegard System from Pacific Scientific Company. The samples 
20 were 5 cm by 5 cm and wac measured from the non-adhesive side. Five to 12 
readings were averaged for each run and reported in Table 4b. 

Ught Transmission 
Light Transmission was measured using a spectrophotometer with a 2° 
observer, a DSO light source at 600 nanometers, and an ANSI "T" filter set 
25 available as "GRETAG™ SPM 100" from Gretag, Inc., Regensdorf, 

Switzerland. Color denrity was reported as D^, D^, D„ and D„. The larger the 
number, the more light is transmitted through the backing. 

Tensile Strength and Elongation 
Tensile Strength and Percent Elongation in the machine and cross 
30 machine directions were determined using ASTM Test Method D 882 - 91 
"Standard Test Methods for Tensile Properties of Thin Plastic Sheeting" Test 
Method A: Static Weighing, Constant-Rate-of-Grip Separation Test on an 
"INSTROhT" Model No. 1122 Tensile Tester" from Instron Corporation, 
Canton, MA. The films were tested in the machine direction and the results of 
35 3 samples were avraaged. The crosshead speed was 25.4 cm/min; the size of 
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each sample was 10.2 cm long, 2.54 cm wide, and 0.127 mm thick; and the 
distance betweoi the grips was 5 .08 cm . 



Ttbto* 


Run 
No. 


Dcfalodc 

■ 2^im 


Valucf ^ 


Light TnniraiHion 


H«ze 
{%) 


Teniile 
.''Strength 


Elonga- 
tion 
(%) 


. i houi; ; ; ;, 
(ciri) ■ 


:34;lioiin 










1 


35,6 


33.8 


1.047 


1.402 


1.591 


1.253 


65.6 


42.07 


262 


2 


21.1 


21.1 


1.035 


1.408 


1.607 


1.250 


63,9 


44.14 


272 


3 


68.6 


40.6 


1.210 


1,603 


1.754 


1.473 


62,7 


40.69 


239 


4 


>91.4 


>91.4 


0.847 


1.186 


1.373 


1.040 


66.9 


42.76 


411 


5 


23,6 


11.9 


1.057 


1.426 


1.614 


1.277 


62.9 


44.14 


293 


6 


47.5 


34.8 


0.854 


1.247 


1,470 


1.081 


60.1 


49.66 


426 


7 


10.9 


10.9 


1.686 


1.960 


1,891 


2.061 


23.3 


39.31 


187 


8 


10.2 


11.9 


0.923 


1,289 


1,468 


1.145 


69.3 


58.62 


580 


9 


7,6 


5.1 


1.040 


1,395 


1.569 


1.252 


68.5 


51.72 


524 


10 


15,2 


17.0 


1.973 


2.158 


2.218 


2.101 


19,1 


34.48 


147 


11 


>91,4 


>91.4 


1.258 


1,612 


1.710 


1.520 


54.3 


35.86 


274 


12 


13.5 


11.9 


1.761 


2.032 


1.979 


2.104 


25.4 


35.17 


155 


13 


10.9 


9.4 


1.719 


1.993 


1.938 


2.075 


29.3 


36.55 


164 



5 The tapes were further evaluated for adhesive transfer to glass, two- 

bond adhesion, adhesion to steel, adhesion to glass, liner release, and 
mechanical unwind using the procedures described below. The results are 
rqported in Table 4c. 

Adhesive Transfer 

10 Adhesive transfer ratings were determined by using an accelerated 

adhesion to glass test. Glass plates (5 cm by 15 cm) were cleaned by washing 
once with diacetone alcohol and three times with n-heptane and drying with 
''KIMWIPES™"from Kimberly-Clark, Roswell, GA The tapes were applied to 
the glass plates so that at least 2.5 cm extended beyond the plate. A 2 kg roller 

15 was rolled across the tape on the plate samples once in each direction at a rate 
of approximately 5 cm per second. The samples were placed in a 66°C oven for 
5 minutes and cooled for 20 hours. The tape was then peeled from the glass 
plate using a "Slip/Peel Tester SP 102B3M90" (available from Instrumentors, 
Inc., Strongsville, OH). The glass plate was examined for the amount of 

20 adhesive transfn from the tape backing to the plate. The amount was recorded 
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as a percent of adhesive transfer and the percent was recorded as a rating from 
"0" for no adhesive transfer to "10" for complete adhesive transfer. 

Two-Bond Adhesion 
Two-bond adhesion was used to determine the force necessary to 
5 remove a pressure sensitive adhesive from its bacldng using MTA Test Tape 
No. 254 at a qpeed of 225 cm per minute. A 2.5 cm wide strip of double coated 
tape without a liner was centered lengthwise on a 10 cm by 30 cm glass plate. 
The tapes of the invention were superimposed on the double coated tape with 
the adhesive side facing up. A strip of cleaning tape was pressed firmly across 

10 the left hand end of the tape so that about 5 cm of the tape was covered. A 30 
to 36 cm strip of MTA Test Tape No. 254 was placed with the adhesive against 
the tape so that it was centered lengthwise with the tape and so that about 2.5 
cm extended beyond the left hand end of the plate. The sample assembly was 
rolled once mechanically with a 2 kg roller. At the left hand end of the 

15 assembly, the operator attempted to initiate 100% adhesive transfer of the tape 
adhesive to the Test Tape by hand manipulation. The end of the tape was 
attached to the "Slip/Peel Tester SP 102B3M90'' and the adhesive peeled from 
the backing mechanically. The average force was recorded in ounces per inch 
and converted to grams per cm. 

20 Adhesion to Steel 

ASTM DIOOO "Adhesion Test on Instron - Without Dwell" was used to 
determine adhesion to steel. A 51 cm by 127 cm by 1.6 mm number 302 AISl 
stainless steel, bright annealed finish panel was cleaned thoroughly using 50% 
n-hq>tane/50 % isopropanol and dried by wiping with a KIMWIPES™. The 

25 tape was placed lengthwise, adhesive side down, and along the center line of 
the panel so that from 127 to 178 mm extended beyond the panel. The average 
peel value was recorded in grams per cm. The results are reported in Table 4c. 
A 2 kg roller was rolled across the tape on the panel samples once in each 
direction at a rate of approximately 5 cm per second. The free end of the tape 

30 was doubled back and peeled approximately 2.5 cm from panel. The end of the 
panel, from which the tape was removed was clamped into the lower jaw of an 
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"INSTRON™ Model No. 1122" tensile tester. The free end of the tape was 
folded adhesive to adhesive to form a tab and the tab was clamped into the 
upper jaw. The gauge length was 13 cm. The tensile tester was activated at a 
crosshead speed of 30 cm per minute and the tape striped from the panel 
5 mechanically. The average peel value was recorded in grams per cm. 

Adhesion to Glass 
A 10 cm by 30 cm glass plate which was painted black on the bottom 
side was cleaned by washing once in diacetone alcohol and Uiree time in n- 
heptane. The tape was lightly placed along the center of the plate lengthwise 

10 with the adhesive side down. A 2 kg roller was rolled across the tape on the 
plate samples once in each direction at a rate of approximately 5 cm per 
second. The end of the tape was attached to the "Slip/Ped Tester SP 
102B3M90" and the adhesive peeled from the plate mechanically. The average 
force to remove a pressure sensitive adhesive from a standard glass surface was 

15 recorded in grams per cm. 

Liner Release 

The force needed to remove a tape from its liner when peeled at an 
angle of 180° at a speed of 225 cm per minute was measured using a "Slip/Peel 
Tester SP 102B3M90". A 2.5 cm wide strip of double coated tape without a 

20 liner was centoed lengthwise on a 10 cm by 30 cm glass plate. The tapes of the 
invention were superimposed on the double coated t^ with the liner side down 
over the double coated tape. A 2 kg roller was rolled across the tape on the 
plate samples once in each direction at a rate of approximately 5 cm per 
second. The end of the tape was attached to the "Slip/Peel Tester SP 

25 102B3M90" and the adhesive peeled from the liner mechanically. The average 
force to remove a tape from its liner was recorded in grams per cm. 

Mechanical Unwind 
The force needed to unwind a roll of tape was determined by using a 
**Slip/Peel Tester SP 102B3M90" with an unwind subassembly. Tht speed of 

30 unwind was 225 cm/minute for an average time of test of 5 seconds. A finished 
roll of tape was attached to the subassembly and the end of the tape was 
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attached to the slip/peel tester. The average unwind value was recorded in 



grains per cm. 



Tabl«4c 


JUID 


AulleSiVc 

Transfer 


Adhesion 


Aonesion 
to {Sled 


AdiMnon 
to Glass 


Liner 


Mechanical 


Number 


(0 to 10) 


(s/ran) 


(s/cm) 


(R/cm) 


(K/cm) 


(Klem) 


1 


9.0 


718.7 


160.70 


185.26 


1.9 


167.40 


2 


6.0 


611.57 


143.96 


242.17 


2.1 


117.18 


3 


2.0 


670.72 


158.47 


293.51 


2.2 


161.82 


4 


5,0 


649.51 


177.44 


293.51 


0.9 


89.28 


S 


6.5 


681.88 


152.89 


268.96 


2.1 


133.92 


6 


3.0 


765.58 


197.53 


267.84 


1.1 


61.38 


7 


0.0 


561.35 


109.37 


238.82 


3.1 


156.24 


8 


5.0 


592.60 


176.33 


268.96 


1.9 


61.38 


9 


8.5 


697.50 


151.78 


264.49 


1.8 


83.70 


10 


1.0 


525.64 


82.58 


193.07 


3.1 




11 


0.0 


576.97 


14S.0S 


249.98 


3.4 


111.60 


12 


0.0 


493.27 


110.48 


244.40 


2.5 


111.60 


13 


0.0 


473.18 


124.99 


253.33 


3.2 


89.28 



An aging study was done to detmnine the mechanical unwind force for 
5 the above t^>es when wound without liners and stored for up to 274 days at 
intervals of about 30 days. The t^ were stored at approximately 21°C in the 



laboratory. The results are shown in Table 4d. 





Table 4d 


Run 




Unwind Teat After: 


No. 


Initial 

(g/cm) 


31 

diyt 

(elcm) 


64 
dayt 

(K/cm) 


99 
(Uy* 

(Wcm) 


127 
dayi 
(s/cm) 


155 
dayi 

(K/cm) 


176 
<Uyi 


217 
day$ 

(elcm) 


252 
days 

(K/cm) 


274 
days 

(K/cm) 


1 


167.40 


181.35 


184.14 


184.14 


186.93 


186.93 


184.14 


186.93 


186.93 


189.72 


2 


117.18 


147.87 


145.08 


150.66 


150.66 


156.24 


147.87 


161.82 


153.45 


159,03 


3 


161.82 


181.35 


181.35 


181.35 


186.93 


184.14 


186.93 


184.14 


195.30 


189,72 


4 


89^8 


136.71 


139.50 


139.50 


150.66 


150.66 


150.66 


150.66 


153,45 


150.66 


5 


133.92 


170.19 


167.40 


167.40 


170.19 


170.19 


167,40 


170.19 


172.98 


181.35 


6 


61.38 


78.12 


89.28 


97.65 


100.44 


106.02 


106.02 


108.81 


1 19.97 


119.97 


7 


156.24 


184.14 


184.14 


189.72 


192.51 


186.93 


186.93 


195.30 


195.30 


198,09 


S 


61.38 


80.91 


83.70 


92.07 


83.TO 


94.86 


89.28 


83.70 


111.60 


117,18 


9 


83.70 


117.18 


117.18 


106.02 


106.02 


106.02 


111.60 


108.81 


111.60 


117.18 


U 


111.60 


139.50 


139.50 


136.71 


139.50 


142.29 


142.29 


147.87 


150.66 


150.66 


12 


111.60 


139.50 


142.29 


147.87 


136.71 


147.87 


145.08 


142.29 


142.29 


150,66 


13 


89.28 


119.97 


122.76 


125.55 


122.76 


122.76 


125.55 


128,34 


131.13 


131.13 
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Examples 

Two layer lens surfoce protection tapes were coextruded in a one step 
process using various backing layers and various alternative new adhesive 
materials. The film layer resins and optionally the aforementioned pn^loided 
5 pigment ("AEWU-IS" supplied by Hoechst-Cdanese Corporation) were 
blended and extruded as described in Example 4. The amounts and types of 
resins and preblended pigment are listed in Table 5a. The temperature of the 
extruder inlet was maintained at 82°C. The extruder outlet and neck tube were 
kept at the same temperatures and are reported in Table Sa. Runs 12-14 

10 illustrate suitable tie layer materials which were coextruded with adhesive. The 
amounts and types of resins are listed in Table Sb. 

The composition of the adhesives is reported in Table 5a and 5b, The 
adhesive layer was blended and extruded as described in Example 4. The 
temperature of the extruder inlet was maintained at 16°C and the extruder outlet 

15 and neck tube temperatures were maintained at in°C. 

The melt streams of the film and adhesive layers were combined in a 
"Cloeren^*' Modd 93-1123 feedblock" and formed into a film using a "Qoeren 
EPOCH™ 3 Die". The feedblock temperature was maintained at 204°C and the 
die temperature was maintained at ITT'C for Runs 1-13 and at 254°C for Run 

20 14. The film layer was approximately 0.05 mm thick and the adhesive layer 
was approximatdy 0.076 mm thick. 
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10 



IS 









Run 
No. 


Extruder 
Outlet iuid 








Compositio 


n 








Nedc 
TVb« 




Film Ltyer 


Adhnive Layer 




■ Tcn^por**' 
-atifns* : ' 


Resin 

. 1' 


' Resin 

•2» 


Rmin. 
3' 


Resin 
■ 4* 


Pis- 
ment' 


Adhesive 


Adketive 
2 


Adheiive 
3» 




CO 


(%) 


{%) 


(*) 


(*) 


W 


(wt. %) 


iM. %) 


(wt. %) 


1 
I 


AW 


80.00 


0 


19,75 


0 


0.25 


25 


74' 


1 


2 


204 


80.00 


0 


19.50 


0 


0.50 


75 


25' 


0 


3 


216 


80.00 


0 


19.00 


0 


1.00 


100 


0 


0 


4 


204 


80,00 


0 


19.75 


0 


0.25 


44 


56' 


0 


S 


204 


80.00 


0 


19.75 


0 


0.25 


63 


38' 


0 


6 


204 


80.00 


0 


19,66 


0 


0.33 


44 


55' 


1 


7 


204 


80.00 


0 


19.75 


0 


0.25 


81 


15' 


4 


8 


188 


0 


70.00 


0 


29.90 


0.10 


75 


25' 


0 


9 


204 


0 


70.00 


0 


29.67 


0.33 


100 


0 


0 


10 


188 


0 


50.00 


0 


49.67 


0.33 


25 


75' 


0 


U 


188 


0 


30.00 


0 


69.75 


0.25 


44 


56' 


0 1 



■PRIMAOHl™ 3460 Elhyleiw/Aeiylic Acid Copolymer' from Dow Chemieii Compuiy. 
'ATTANE™ 4602 Bhylene/Oclene Copdymer* bom Dow Chemical Company. 

'SURLYN™ 170M Elhykne/Molbieiylie Asid Copoiymer, Zinc doped lonomer Reiin" tima E.I. Du Pom de 
Nemonn and Company. 

'AEWU-ll Blue Pigment Prablendcd Coneenlrale' ptepired by Hoechtt-CeUoeee Coip. 

94 piiu lOA /6 pant AA with 0.4X ABP eroallaker made by die proceit deaeribed in U.S. Pitent Nvmbere 
1,737,559 tnd 4,847,137. 

^ 'ENOAOE™ 8200 Polyolefin Hauomer" from Dow ChemictI Company. 

•KRATON ~ G-I6S7 Stynne.«ihylene-bulytene-ilyiene (SEBS) Unear Block Copolymer from Shell ChemictI 
Company. 

"ByNEL"* E369 Anhydride Modified Ethylene Aciylate* Ctom E.I. Du Poni d« Nemoun and Company. 



Table 5b 


Run 


Extruder Outlet and 


Resin 


Adhesive* 


Number ' 


Neck TUbe 


(wt. %) 


(wt. %) 




Temperature 






CQ 






12 


249 


100' 


100 


13 


204 


lOO' 


100 


14 


266 


100" 


100 



^ "ELVAX™ 260 Ethytene/Vinyl Acclite Copolymer- from E. I. Du Pom de Nemouia tnd Company. 

^ 'CAPRON™ XTRAR>RM» 3I39FN Nylon 6/6,6 Nueletled Copolymer" fh>m AWedSignal Inc., Moninown, NJ. 

94 pant lOA /6 paitt AA with 0.4% ABP cronlinker made by die praceM dcKribed in U.S. Patem Nuniben 
4,737359 tnd 4,847.137. 



20 



The lens surface protection tapes were evaluated using the Deblock Test 
described in Example 1 except that a second set of blocked lens were deblocked 
after being allowed to set for 24 hours. The tapes were also evaluated for 
percent haze using the procedures described in Example 4. the results are 
reported in Table 5c. 
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Table 5c 



' Dim ' 


Deblock Values after: 


Haze 


xNumDcr 


] hour 


. 24 hours 


t%) 




(cm) 


(cm) 


1 
1 


13. Z4 


8.47 


15.0 




118^ 

1 A.O./ 




8.8 


3 


13,55 


11.01 




4 


15.24 


9.31 


12.6 


5 


10.16 


8.47 


9.5 


6 


13.55 


10.16 


14.6 


7 


12.70 


14.39 


13.9 


8 


>91.44 


44.03 


19.2 


9 


37,25 


20.32 


6.9 


10 


50.80 


28.79 


18.3 


11 


64.35 


50.80 


19.9 


12 






19.1 


13 






8.0 


14 






9.7 



The tapes w«e further evaluated for adhesive transfer to glass, two- 
bond adhesion, adhesion to sted, adhesion to glass, and liner release using the 
procedures described in Example 4, In addition these tapes were evaluated for 
5 holding power as described below. The results are reported in Table 5d. 

Holding Power 

Holding power or shear adhesion of the tapes was determined by using a 
modification of ASTM D3654 - 88 "Standard Test Method for Holding Power 
of Pressure-Sensitive Tapes" Procedure A. A 7.6 cm by 7.6 cm by 12.7 mm, 

0 Type 304, 2B blight annealed stainless steel panel was washed once with 
diacetone alcohol and three time with n-heptane. An auxiliary 5 cm by 65 cm 
by 13 cm plate for rolling was place flush with the edge of the stainless steel 
panel. A 2.54 cm wide strip of tape was laid adhesive side down on the steel 
panel and adhered 2.54 cm from the edge using a 2.54 cm razor cut-off block. 

5 The end of the strip of tape extended onto the auxiliary plate by 5 cm. A 2 kg 
roller was rolled twice across the tape on the panel and plate sample once in 
each direction at a rate of approximately 30 cm per minute. The auxiliary plate 
was removed from the tape end by drawing the assembly to the edge of the 
table and pressing downward between the samples, at the steel panel edge of the 

> auxiliary plate. The tape end was folded back squarely over the center of an 
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adapter hook so that the doubled portion of the tape was at least 2.S cm long. 
The steel panel was transferred to a shear stand to hold the panel in a vertical 
position. Two 500 g weights were hung on the adapter hook. The amount of 
time was recorded in hours for the weight and sample to fall or the test was 
5 terminated after 166 hours. 



Tabic 5d 


Rm 


Adhesive 


2-Boad 


Adhesion 


Adhesion 


liner 


Holding 




Thasftr 


Adheston 


toSted 


toGbas 


Rriease 


Power 


Number 


(dtblb) 


(Hem) 


(K/cm) 


(s/cm) 


(g/cm) 


(hours) 


1 


0.0 


460.78 


8.00 


15.21 


0.6 


>233 


2 


10.0 


822.24 


372.26 


648.02 


2.0 


>233 


3 


0.8 


532.08 


148.13 


373.12 


5.5 


>233 


4 


7.1 


717.09 


20.87 


46.87 


0.5 


>233 


S 


10.0 


734.70 


322.41 


112.34 


2.2 


>214 


6 


0.2 


703.58 


14.17 


24.44 


0.4 


>171 


7 


10.0 


715.60 


31.06 


119.37 


2.1 


>171 


8 


7.4 


524.40 


34.63 


56.02 


2.1 


>214 


9 


0.1 


733.09 


153.34 


343.73 


4.3 


>17l 


10 


0.1 


454.71 


13.47 


16.96 


1.6 


>214 


U 


0.1 


534.81 


15.21 


19.31 


1.7 


>214 


12 


0.0 


61^06 


54.80 


207.95 


1.0 


>171 


13 


0.1 


606.98 


150.77 


249.98 


0.9 


>171 


14 


0.0 


700.10 


222.68 


447.89 


5.2 


>171 



Example 6 

Three layer lens surface protection tapes were coextruded in a one step 
piocess. The three layers were an outer film layer (skin), a tie layer (core) and 
10 an adhesive layer. The compositions of the various layers used to make the 
tapes are given in Table 6a. The target thickness for the outer film layer, tie 
layer, and adhesive layer are reported in Table 6b. 

The outer film layer was a blend of an E/AA copolymer and an E/0 
copolymer. Six percent of a pigment was added to this blend. The resins and 
IS pigments as described in Table 6a were blended using a 58 mm diameter twin 
screw extruder with a L:D ratio of 44:1 (avidlable from Crompton & Knowles 
Corp.). The temperature of the extruder inlet was maintained at 21°C and the 
extruder outlet and neck tube temperatures were maintained at 166°C. 

The tie layer was made from a nylon 6/nylon 6,6 copolymer (available 
20 as "CAPROIff" XTRAFORM™ 3839FN Nylon 6/6,6 Nucleated Copolymer" 
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from AlliedSignal Inc.). The tie layer (core) was processed using a 6.35 cm 
diameter single screw extruder with a L:D ratio of 30: 1 (available from 
Crompton & Knowles Corp.). The temperature of the extruder inlet was 
maintained at 93°C and the extruder outlet and neck tube temperatures were 

5 maintained at 293"'C. 

The adhesive layer for Runs 1, 4, and 9 was a 94 parts lOA 16 parts AA 
acrylic adhesive with 0.4% ABP crosslinker made by the process described in 
US Patent Numbers 4,737,559 and 4,847,137. For Runs 2, 3, 5, 6, 8, 15, and 
16, the 94 parts lOA /6 parts AA acrylic adhesive was blended with a rubber 

10 adhesive (available as "Kraton ™ G-16S7 Styrene^ethylene-butylene-styrene 
(SEBS) Linear Block Copolymer from Shell Chemical Company). The amounts 
used of each component are reported in Table 6a. For Runs 10-14 a 95.5 parts 
IQA /4.5 parts AA acrylic adhesive with 0.2% ABP crosslinker made by the 
process described in US Patent Numbers 4,737,559 and 4,847,137 was used. 

15 Hie adhesive layer was processed using a 58 mm diameter twin screw extruder 
with a L:D ratio of 44:1 (available from Crompton & Knowles Corp.). The 
temperature of the extruder inlet was maintained at WC and the extruder outlet 
and neck tube temperatures were maintained at 177''C. 

The melt streams from the three extruders were combined into one melt 

20 stream using a "Clonen^ Model 92-1033 feedblock" and formed into a film 
using a Qoeren Epoch die. The fieedblock temperature was maintained at 254°C 
and the die temperature was maintained at 254*'C. 

The adhesive was crosslinked by irradiating the tape from the film side 
using MV curing lamps (available from UVEX Inc., Sunnyvale, CA) with a light 

25 intensity of 250 milllijoules/square cm as measured by a Model M365 UV 
Radiometer (from Electronic Instrumentation and Technology Inc., Sterling, 
VA) in the 320 to 390 nm range. 
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Ron 


Composition 


Number 


FUm Layer 


Tie Layer 


Adhesive Layer 




Kedn 1 


Resin f 


Pigment 


Resin^ 


Adltesive 1 


Adhesive 2'° 




(wt; 96) 


(wt. %) 


(wt. %) 


(wt. ») 


(wt. %) 


(wt. %) 


1 


85' 


9 


6* 


100 


100' 


0 


2 


85' 


9 


6* 


100 


93.7" 


6.3 


3 


85' 


9 


6' 


100 


87.5" 


12.5 


4 


85' 


9 


6* 


100 


100' 


0 


5 


85' 


9 


6^ 


100 


75« 


25 


6 


85' 


9 


6^ 


100 


93.7' 


6.3 


7 


85' 


9 


6^ 


too 


75' 


25 


8 


85> 


9 


6^ 


100 


81.3' 


18.8 


9 


85» 


9 


6* 


100 


100' 


0 


10 


85' 


9 


6* 


100 


100' 


0 


11 


65^ 


29 


6* 


100 


100' 


0 


12 


65' 


29 


6* 


100 


100' 


0 


13 


65' 


29 


6* 


100 


100' 


0 


14 


65^ 


29 


6' 


100 


100' 


0 


IS 


85> 


9 


6* 


100 


87.5" 


12.5 


16 


85' 


9 


6* 


100 


87.5' 


12.5 



■nUMACOR™ 3340 Eliiyiene/Aciylic Acid Copolynwr' from Dow Chemical Coinpmy. 
■PRnfACaR"* 3460 Ediylene/Aciylie Acid Copolyixw' fimn Dow Owniieil Compiny. 
*ATTANE™ 4602 ElliylMw/Octme Copotymer* from Dow Chemical Convmy. 
'AEWU-18 Blue FigmeM ntUended ConeeMmte'' prepared by Ho«cliiliC»UiiMB Coip. 
5 5 'Onen Piymenl Number I0S4* from HoeehM-CclnieK Coip. 
'Aqua Pigment Number 1QS3* (torn Hoeehit'Celaiieie Coip. 

'CAPRON~ XTRAFORM™ 3839FN Nylon «/«,« Nucleated Copolymer" from AlliedSijnal Inc. 
94 petU lOA /6 parte AA with 0.4% ABP cioidinker made by the proceu deicribed in US Patent Number* 
4,737,339 and 4,M7.137. 

0 9 95.5 pane KDA /4.5 pane AA with 0,2» ABP eroadinker made by the proceei deicribed in US Patent Numbers 
4.737,559 and 4,847,137. 

«Kiaton <x 0-1657 Slyrene-ethylane^utyleiie-Myrene (SEBS) Linear Block Copolymer from Shell Chemical 
Company. 



15 The lens surface protection tapes were evaluated using the Deblock Test 

described in Example 1 except that a second set of blocked lens were deblocked 
after being allowed to set for 24 hours. The tapes were also evaluated for 
percent haze using the procedures described in Example 4. The results are 
rq)orted in Table 6b. 
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Table 6b 


Run 


:Tar«e( Thickness 


Deblock Values after: 


Haze 


Number 


Outer Film : 


Tie . 


Adhesive 


1 hour 


'24 hours 


(%) 






layer 


Layer 


<cm) 


(cm) 






(mm) 


(mm) 


(mm) 








1 


0.064 


0.006 


0.051 


9.3 


24.6 


11.6 


2 


0.064 


0.006 


0.051 


8.5 


11.9 


12.9 


3 


0.064 


0.006 


0.051 


11.0 


9.3 


13.8 


4 


0.064 


0.006 


0.051 


9.3 


9.3 


- 


S 


0.064 


0.006 


0.051 


U.9 


8.5 


15.5 


6 


0.064 


0.006 


0.051 


10.2 


8.5 




7 


0.064 


0.006 


0.051 


11.0 


9.3 




8 


0.064 


0.006 


0.051 


11.0 


10.2 


14.9 


9 


0.064 


0.006 


0.051 


13.5 


22.0 


13.2 


10 


0.038 


0.003 


0.025 


9.3 


10.2 




11 


0.038 


0.003 


0.025 


62.7 


S0.8 




12 


0.038 


0.003 


0.025 


77.9 


>91.4 




13 


0.064 


0.003 


0.051 


15.7 


16.9 


40.5 


14 


0.064 


0.003 


O.OSl 


11.4 


14.4 




15 


0.064 


0.006 


0.051 


11.9 


11.0 




16 


0.064 


0.003 


0.051 


11.0 


11.0 


22.5 



The tapes were further evaluated for adhesive transfer to glass, two- 
bond adhesion, adhesion to steel, adhesion to glass, liner release, and 
mechanical unwind using the procedures described in Example 4. The results 
5 are rqported in Table 6c. 



Table 6c 


Run 


Adhesive 


2-Bond 


Adhesion 


Adhesion 


Liner 


Unwind 


Numbn- 


Transfer 


Adhesion 


to Steel 


to Glass 


Release 






(0 fb 10) 


(g/cm) 


(g/cm) 


(g/cm) 


(g/cm) 


(g/cm) 


1 


0.0 


699.73 


180.31 


346.70 


37.6 




2 


0.0 


714.24 


167.76 


330.89 


34.4 




3 


0.1 


767.03 


179.35 


299.98 


33.9 




4 


0.0 


715.02 


195.54 


356.90 


20.7 




5 


2.2 


607.89 


157.48 


284.80 


11.9 




6 


0.7 


667.37 


167.97 


307.68 


46.8 




7 


1.1 


607.66 


155,07 


261.14 


10.7 




8 


0.7 


628.53 


146.32 


273.20 


14.0 




9 


0.1 


670.49 


184.38 


337.03 


24.6 




10 


0.0 


598.96 


87.05 


209.03 


22.9 


107.42 


11 


0.0 


589.80 


91.86 


218.74 


20.6 


131.13 


12 


0.0 


592.93 


159.23 


194.41 


6.6 


124.16 


13 


0.0 


624.18 


98.21 


263.38 


6.8 


164.61 


14 


0.0 


630.32 


107.61 


282.91 


8.3 


174.38 


15 


1.8 


645.94 


138.89 


260.25 


22.5 


117.18 


16 


0.5 


631.43 


118.33 


232.91 


19.6 


110.20 
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An aging study was done to determine the meciianical unwind force for 
the above protection tapes when wound without liners and stored for up to 102 
days at intervals of 17, 31, 45, 63, 80 and 102 days. The results are reported in 
Table 6d. 



Table6d 




Unwind Afier: 


Nimiber 


.'^days;*' 
(s/em) 


17 
days 
i (g/cm) 


31 

days 

(ti/em) 


45 
days 
(g/cm) 


63 
days 
(g/cm) 


80 
days 

(g/cm) 


102 
days 

(fthm) 


10 


107.42 


110.20 


115.78 


118.58 


118.58 


117.18 


117.18 


11 


131.13 


132.52 


133.92 


136.71 


139.50 


139.50 


140.90 


12 


124.16 


128.34 


131.13 


136.71 


138.10 


139.50 


142.29 


13 


164.61 


172.98 


174.38 


182.74 


182.74 


182.74 


188.32 


14 


174.38 


182.74 


184.14 


192.51 


191.12 


189.72 


196.70 


15 


117.18 


113.00 


122.76 


129.74 


132.52 


138.10 


140.90 


16 


110.20 


115.78 


117.18 


122.76 


122.76 


128.34 


132.52 



5 

Example? 

Three layer lens sur&ce protection tapes were made by coextrusion as 
described in Example 6. The target tiiickness for the outer film layer, tie layer, 
and adhesive layer are reported in Table 7a. 

10 The resins used for the outer film layer (skin) were 85 parts 

"PRIMACOR™ 3340 Ethylene/Acrylic Acid Copolymer" from Dow Chemical 
Company/9 parts "ATTANEJ" 4602 Ethylene/Octene Copolymer" from Dow 
Chemical Company/6 parts "ABWU-18 Blue Pigment Preblended Concentrate" 
prepared by Hoechst-Celanese Corp. About 100 pounds of the resin was 

15 preblended before putting them in the extruder by weighing them into a fiber 
drum, capping the drum, and rolling the drum on the floor to mix the resin 
pellets. The preblended resins were further blended on the twin screw extruder 
described in Example 6 and the extruder was purged with nitrogen to prevent 
the E/AA from forming gels. The temperature of the extruder inlet was 

20 maintained at 2 PC and the extruder outlet and neck tube temperatures were 
maintained at 149''C. 

The tie layer was made from the same copolymer and was processed in 
the same manner as described in Example 6. 
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For Runs 1, 3, 4, and 5 the adhesive layer was a 94 parts lOA 16 parts 
AA acrylic adhesive with 0.4% ABP crosslinker made by the process described 
in US Patent Numbers 4,737,559 and 4,847,137. For Runs 2, 6, 7, and 8 the 
adhesive layer was a 95.5 parts lOA 74.5 parts AA acrylic adhesive with 0.2% 

5 ABP crosslinker made by the process described in US Patent Numbers 

4,737,559 and 4,847,137. The adhesive layer was processed on the twin screw 
extruder described in Example 6. The temperature of the extruder inlet was 
maintained at 93°C, the extruder outlet was at 177''C, and the neck tube 
temperature was maintained at 193**C. 

10 The melt flows from the three extruders were combined into one melt 

stream and formed into a three layer film with the adhesive layer down as 
described in Example 6. The film was extruded onto a silicone release liner. 
The adhesive was crosslinked by irradiating the tape from the film side using uv 
curing lamps (available from UVEX Inc.) with a light intensity of 250 

IS millijoules/square cm as measured by a Model M365 UV Radiometer (firom 
Electronic Instrumentation and Technology Inc.). 

The lens sur&ce protection tapes were evaluated using tiie Deblock Test 
described in Example 1 except that a second set of blocked lens were deblocked 
after being allowed to set for 24 hours. The tapes were also evaluated for 

20 percent haze, using the procedures described in Example 4. The results are 



reported in Table 7a. 



Table 7a 


Run 


Target Thickness 


Deblock Values 


Haze 










after: 




Number 


Outer Film 


Tie 


Adhesive 


1 


24 


(%) 




Layer 


Layer 


layer 


hour 


hours 






(mm) 


(mm) 


(mm) 


(cm) 


(cm) 




1 


0.044 


0.006 


0.076 




13.1 


15.9 


2 


0.032 


0.006 


0.038 




11.4 




3 


0.048 


0,003 


0.076 








4 


0.038 


0.013 


0,076 








5 


0.032 


0.019 


0,076 








6 


0.03S 


0.003 


0.038 








7 


0.025 


0.013 


0.038 








8 


0.019 


0.019 


0.038 
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Some of the tapes w^e also evaluated for adhesive transfer to glass, 
two-bond adheiinon, adheaon to steel, adhesion to glass, liner release, and 
mechanical unwind u^ng the procedures described in ]&cample 4. In addition 
these t!q>es were evaluated for holding power as described in Example S. The 
5 results are reported in Table 7b. 



Table 7b 


lUm 




2-Boiul 


Adheskn 


AdbedoD 


Holding 


Liner 


Unwind 






' AdUissibn' 


loStMl 


toOlus' 


Power 


Release 




Numbier 


(0 tot 10) 


(jj/cm) 


(e/cm) 


(e/cm) 


(hours) 


(R/cm) 


(g/cm) 


I 


0 


620.50 


155.12 


286.81 


>169 


2.7 


160.15 


2 


0 


534.56 


107.74 


187.49 


>169 


2.4 





Adhesion to Lens 
The tape made in Run 1 was further evaluated for adhesion to various 
types of commercially available lens. A 2.S4 cm wide strip of the lens surface 

10 protection tape was applied to the lenses described in Table 7c. Af^roximately 
15 cm of the strip of tape was allowed to hang over the edge of the lens. A 
piece of film was placed over the strip of tape and the lens in ordor to use the 
blocter (commerdally available as OPTEK^** Modd 200 Blocker). Air pressure 
was set at 0.02-0.03 MPa (3-5 psi) for the blocter. After 2 hours the tape was 

15 removed horn the lens using the "Slip/Peel Tester SP 102B3M90" by fastening 
the hanging portion of the strip of tape in the platten of the tester. A two second 
averaging time and a platten speed of 228.6 cm per minute were used. The 
force to peel the tape from the lens was reported in grams per cm. The results 
are reported in Table 7c. 
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Table 7c 


Lena 
No. 


Source, Addren 


Trade' Name 


JDeseription 


Size/ 
•"•Bas* 


Adhesion 
(shm) 




USA, Inc., 
Petaluma, CA 


J'bRMA-uARD"' 


Hard Resin, Semi- 
Finished 


76 mm 
0.50 


316.94 


B 


Gentex Optics, 
Inc., 
uiKiley, MA 


GENTEX™wifli 
PDQ'" 


Semi-Finisbed, 
Single Vision, 

Coated 
Polycarbonate 


70 mm 
0.75 


189.72 


C 


Pentax Vision, 
Inc., 

HOpKinS, MN 


CLEARCOAT™ 
n with Pentax 

E-Z Clean™ 
PENTAX POLY 

LTTE^AR 


Polycarb(»ate 
F.S.V 
ScFRtch Resistant 


75 mm 
- 4.00/ - 
0.00 


133.92 


D 


Silor, Division 
ofEssilorof 
America, Inc., 
St. Petersburg, 
FL 


Super Shield™ 
Coated 


Semi-Finished, 
Single Vision 


70 mm 
1.00 


168,52 


E 


VISION.EASE. 
A Umt Of BMC 

Industries, Inc., 
St. Cloud, MN 


VERSALITE™ 


Semi-Finished, 
Single Vision, 
High-Indes 
Pdycaibonate 


71 mm 
0.50 


318.06 


F 


Rodenstock, 


COSMOLTT 1.5 


White, Hard-Resin, 
Single Vision, 
Semi-Finished 


74 mm 

A A/ T? /V 

4.0/ E.O 


382.79 


G 


Optima Inc., 
Stratford, CT 


HYPER index 
160™ 


Single Vision 


77 mm 
0.50 


270.07 


n 


Optical 
Radiation 
Corporation, 
Azusa, CA 


ORCOUTE™ 
POLY Tx3™ 


Semi-Finished, 
Single Vision, 
Polycaibooate 


76 mm 
0.50 


161.82 


I 


Pentax Vision, 

Inc., 
Hopkins, MN 


CLEARCOAT™ 
IlwidiPeotax 
E-Z Clean™ 

TTItn AR 


Plastic F.S.V 
Sentch Resistant 


75 mm 
• 4.00/ • 
0.00 


152.89 


J 


Seiko Optical 

Products, 
Mahwah, NJ 


Diacoatll 


Hard Coated, 
Plastic Lens Blank, 

Semi-Finished, 
Single Vision 


70 mm 
0.50 


276.77 


K 


Signet 
Armorlite, Inc., 
San Marcos, CA 


RLXPIus™ 


Scratch Resistant, 
Finished Lens in 
Hard Resin, Rapid 
Consistent Tinting 
with Double-sided 
Protection, Single 
Vision 


70 mm 
0.00 


271,19 



The tape made in Run 1 and a Comparison Tape A (commercially 
available as Venture Tape from Venture Tape Corporation, Rockland, MA) 
were evaluated for Edge Lilft by the method described below. 



SUBSTITUTE SHEET (RULE 26) 
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Edge Ufl Test 

L»is Surface Protection Tapes were ^lied to lenses commercially 
available firom Signet Armorlite, Inc (made using CR-39 plastic from PPG). 
The Signet Armorlite lenses had bases of 0.00, 6.25, 8.25, 10.00, 10./4.00, 
and Progressive which means the curvature of the lens varies. Tht lens surface 
protection tapes were applied to two lenses of each base using the 3M 
SURFACE SAVER Applicator with an air pressure setting of 0.28 MPa. A 7 
mm lens blank was used beneath each lens for added height while applying tape 
and the edges of the tapes were smoothed by hand after the application. The 
maximum distance the tape gaps from the edge of the lens measured toward the 
center of each lens blank was recorded in millimeters. The results are reported 
in Table 7d for an average of two lenses of each base with from 4 to 20 
measurements per lens. 



Table 7<i 


RimNiiiBber 


Width of Tape Gap from Edge of Lens Blank 
for Armorlite Lens of base: 




0.00 . 


6.25 


8.25^ 


10.00 


10./4<00 


pRignssive 


1 


5.0 


5.5 


9.5 


U.O 


11.5 


9.0 


Comparison 
Tape A 


9.5 


10.5 


17.0 


21.0 


20.0 


14.0 



IS 



20 



25 



curvatures than the comparison ti^. 

Elastic Recovery and Stress Retention 
The Elastic Recovery and Stress Retention of the film was detomined 
using ASTM D 4649 - 87, Annex A13 "Test Method for Elastic Recovery and 
Permanent Deformation and Stress R^ntion of Plastic Films" for Type I 
Materials using an "INSTRON™ Model No. 1 122 Tensile Tester". Four 25 
mm wide by 175 mm long specimens were cut from each direction (machine 
and transverse). The initial grip separation was 50.8 mm. The thickness of each 
specimen was measured and recorded. Elastic recovery was measured by 
elongating the specimen at a rate of 12.5 mm/min to an extension of 100%, 
holding the stretch for 1 minute, returning the crosshead to the original grip 
separation at a rate of 12.5 mm/min, allowing the specimen to relax for 3 
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minutes, and re-elongating to 100%. Percent elastic recovery was calculated by 
dividing the amount of extension recording a load during the second elongation 
by the amount of extension recording a load during the first elongation and 
multiplying by 100. Percent stress retention was calculated by dividing the load 
needed to perform the second elongation by the load needed to perform the first 
elongadon and multiplying by 100. The results are reported in Table 7e for 
various examples and comparison tespe& and in Table 7f for the runs of Example 
7. 



Table 7e 


Example Nundmr/Rua Number 


Elastic Recovery 
Madiine Direction 
(«> 


Stress Retojtion 
Machine Direction 


Example 4/Run 7 


84 


66 


Example S/Run 14 


28 


50 


Example 6^ui] 11 


79 


63 


Example 6/Run IS 


79 


64 


Example 6/Run 16 


82 


68 


Example 5/Rui 14 
Piessure Lttamated to 
Example 4/Run 7 


55 


56 


Exaii^)]e S/Run 14 
Pressure laminated to 
Example 2/Run 12 


73 


60 


Companson Tape B* 


75 


77 


Comparison Tape 


86 


72 


Comparison Tape D' 


84 


72 


Comparison Tape 


75 


67 



10 



•CERIOUARD 6C0* ayiOtUe fiom Cerium OptiMl Pnidiwu, Tnnerden. K«m, Englnd. 



J, 



VENTURETAPB™ 455" iviilibie ftom Venture Tupt Corp.. 
' 'VENTUKETAPE^ A54' aviiltbie from Veittm Tape Coip. 
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TaMe7f 


' ' Run 
mill 


. aSIBBUv 




Stress Retention 


Number 


'-Madune 


Cross Machine 


Madune 


Cross Machine 




Diiiecticm 


Direction 


Direction 


Direction 




(56) 


(%) 




(%) 


I 


76.0 


76.3 


63.3 


64.3 


2 


72.6 


73.0 


64.0 


61.3 


3 


83.7 


81.3 


66.7 


64.7 


4 


67.0 


68.3 


60.0 


57.3 


5 


63.3 


63.5 


56.7 


53.0 












6 


74.7 


75.0 


63.7 


66.3 


7 


64.3 


61.5 


59.3 


54.5 


8 


57.0 


56.7 


53.0 


52.3 



E^uunple 8 

Three layer lens surface protection tapes were made by coextrusion as 
described in Example 6. 

5 The resins used for the film layer (skin) were 85 parts "PRIMACOR™ 

3340 Ethylene/ Acrylic Acid Copolymer" from Dow Chemical Company; 8 
parts "ATTANE™ 4602 Ethylene/Octene Copolymer" from Dow Chemical 
Company; and 7 parts " AEWU-1 8 Blue Pigment Preblended Concentrate" 
prqared by Hoechst-Celanese Corp. About 100 pounds of the lesin was 

10 pFd>lend6d (i.e., before putting them in the extruder) by wdghing the resins 
into a fiber drum, capping the drum, and rolling the drum on the floor to mix 
the resin pellets. The preblended resins were further blended on the twin screw 
extruder described in Example 6 and the extruder was purged with nitrogen to 
prevent the E/AA from forming gels. The temperature of the extruder inlet was 

15 ntaintained at 21**C and the extruder outlet and neck tube temperatures were 
maintained at 149''C. The target film layer caliper for Runs I and 3 was 0.044 
mm and for Run 2 was 0.032 mm. 

For Runs 1 and 2 the tie layer was made from the same copolymer and 
was processed in the same manner as described in Example 6. For Run 3 the tie 

20 layer was made from an adhesive grade thermoplastic polyamide lesin based on 
dimerized fatty acids commercially available as UNI-REZ™ 2636" from Union 
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Camp Corporation, Chemical Products Division, Jacksonville, FL. The target 
tie layer caliper for Runs 1-3 was 0.006 mm. 

For Runs 1 and 3 the adhesive layer was a 94 parts lOA /6 parts AA 
acrylic adhesive with 0.4% ABP crosslinker made by the process described in 

5 U.S. Patent Numbers 4,737,559 and 4,U7, 137. For Run 2 the adhesive layer 
was a 95.5 parts lOA /4.5 parts AA acrylic adhesive with 0.3% ABP 
crosslinker made by the process described in US Patent Numbers 4,737,559 
and 4,847,137. The adhesive layer was processed on the twin screw extruder 
described in Example 6. The temperature of the extruder inlet was maintained 

10 at 93°C, the extruder outlet was at 177°C, and the neck tube temperature was 
maintained at IPSX. 

The melt streams from the three extruders were combined into one melt 
stream and formed into a three layer film with the adhesive layer down as 
described in Example 6. The film was extruded onto a silicone release liner. 

IS The adhesive was crosslinked by irradiating the tape from the film side using uv 
curing lamps (available firom UVEX Inc.) with a light intensity of 300 
millijoules/square cm as measured by a Model M36S UV Radiometer (from 
Electronic Instrumentation and Technology Inc.) for Runs 1 and 3 and with a 
light intensity of 2S0 millijoules/square cm for Run 2. The target caliper for the 

20 adhesive for Runs 1 and 3 was 0.076 mm and for Run 2 was 0.038 mm. 

The tape of Run 1 was evaluated for deblock force using the Deblock 
Test described in Bcample 1 except that a second set of blocked lens were 
deblocked after being allowed to set for 24 hours. Percent haze of this tape was 
de^mnined using the test method described in Example 4. The results of these 

25 measuremoits are teported in Table 8a. 



Table 8a 


Run 


Deblock Values after: 


Haze 


Number 


1 hour 


24 hours 


(%) 




(cm) 


(cm) 




1 


33.0 


32.5 


15.7 



The tapes of Run 3 and Run 1 were evaluated for adhesive transfer to 
glass, or two-bond adhesion, adhesion to steel, adhesion to glass, and 
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mechanical unwind using the procedures described in Example 4. The results 
are rqx>rted in Table 8b. 



Tal 


)Ie8b 


Run 
Numbtf 


Adhesive 
Transfer 
(OtoJOV 


2-Bond 
Adhesion 
(g/cm) 


Adhesion 
to Steel 

(g/cm) 


Adhesion 
to Glass 

(g/cm) 


Unwind 

(g/cm) 


1 




545.72 


139.5 


280.12 


172.28 


3 


0 











5 Example 9 

Three layer lens surface protection tapes were made by coextrusion as 
described in Example 6. 

The resins used for the film layer (skin) comprised 80 parts 
"PRIMACOR™ 3340 Ethylene/Acrylic Acid Copolymer" from Dow Chemical 

10 Company; 13 parts "ATTANE™ 4602 Ethylene/Octene Copolymer" from Dow 
Chemical Company; and 7 parts "AEWU-18 Blue Pigment Prebloided 
Concentrate" prepared by Hoechst-Cdanese Corp. About 100 pounds of the 
lesin was pr^lended (i.e., before putting them in the twin screw extruder) by 
using the resin feeders on the single screw extruder used in Example 6 for 

15 extruding the tie layer. The resins were fed into a large cardboard box instead 
of the extruder. The preblended resins were further blended on the twin screw 
extruder described in Example 6 and the extruder was purged witii nitrogen to 
prevent the E/AA from forming gels. The temperature of the extruder inlet was 
maintained at "hTC and the extruder outiet and neck tube temporatures were 

20 maintsdned at 149°C. The target film layer caliper was 0.044 mm. 

The tie layer for Runs 1-8 was made from a nylon resin commercially 
available as "GRILON'" CF6S Nylon 6/12 Copolymer" from EMS-American 
Grilon Inc., Sumter, SC. The nylon 6/12 copolymer resin has a lower melting 
point than the nylon 6/6,6 copolymer. The tie layer for Run 9 was made from 

25 an 80/20 blend of the nylon 6/12 copolymer resin (from EMS-American Grilon 
Inc.) and a thermoplastic polyamide adhesive resin (commercially available as 
UNl-REZ^" X35-643-40" from Union Camp Corporation). The tie layer was 
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extruded using the single screw extruder described in Example 6. However, the 
temperature of the extruder inlet was maintained at 60°C and the extruder outlet 
and neck tube temperatures were maintained at 193°C. The target tie layer 
caliper for Runs 1-7, and 9 was 0.006 mm. The target tie layer caliper for Run 
S 8 was 0.003 mm. 

The adhesive layer was a 94 parts lOA /6 parts AA acrylic adhesive 
with 0.4% ABP crosslinker made by the process described in U.S. Patent 
Numbers 4,737,559 and 4,847,137. The adhesive layer was processed on the 
twin screw extruder described in Example 6. The temperature of the extruder 

10 inlet was maintained at 93**C, the extruder outlet was at 149°C, and the neck 
tube temperature was maintained at 166°C. 

The melt flows from the three extruders were combined into one melt 
stream and formed into a three layer fllm as described in Example 6, However, 
the feedblock and the die temperature were maintained at 177°C, and the tape 

15 was extruded with the film layer against a sted casting roll and the adhesive 
layer up. The temperature of die steel casting roll was varied for each run as 
shown in Table 9a. No release liner was used in processing this tape. The 
adhesive was crosslinted by irradiating the tape from the adhesive side using uv 
curing lamps (availslble from UVEX Inc.) with the light intensity as measured 

20 by a Model M365 UV Radiometer (from Electronic Instrumentation and 

Technology Inc.) and reported in Table 9a. The target caliper for the adhesive 
was 0.076 mm. 

The tapes were evaluated for deblock force using the Deblock Test 
described in Example 1 . Percent haze was det«inined using the Haze Test 
25 described in Example 4. The results are reported in Table 9a. 
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Table 9a 


' Run 


Casting' 




Deblock Vidues aften 


Haze 




mi 




1 hour 


241ioiiis 






Teni})erature 


(inJ/cm^ 


(cm) 


(cm) 




m 








1 


60 


ISO 


43.2 


62.7 


16.4 


2 


60 


100 


>50.0 


>61.0 




3 


60 


200 


30.5 


47.4 




4 


49 


200 


50.8 


>83.0 




5 


38 


200 


69.4 


52.5 


18.9 


6 


27 


200 


>86.4 


>91.4 




7 


16 


200 


77.5 


>91.4 


19.4 


8 


16 


50 


>91.4 


>91,4 




9 


16 


100 


>73.7 


>91.4 


20.2 



The tapes were further evaluated for adhesive transfer to glass, two- 
bond adhesion, and mechanical unwind using the procedures described in 
Example 4. In addition these tapes were evaluated for holding power as 
5 described in Example 5. The results are rqwrted in Table 9b. 



Table 9b 


Rub 
Number 


Adfaesive 
Transfer 

(Oto 10) 


2-Bond 
Adhesion 

(s/cm) 


Holding 
Power 
(hours) 


Unwind 
(s/cm) 


1 


0 


510.38 


>166 


118.58 


2 


0 


515.22 




134.85 


3 


0 


501.46 




108.81 


4 


0 


507.78 






5 


0 


495.13 






6 


0 


496.25 






7 


0 


496.06 






8 


0 


560.98 


-31.62 


126.48 


9 


0 


491.78 






Comp. 
TapeL' 


0 






Ranges 
from 

167 to 
223 



'SUKFACE SAVER™ K40 Ltni Saifteing Syttem' *v«itable fiom }M Convmy. 

The tape made in Run 1, and selected tapes made in previous examples 
as well as several comparison tapes were evaluated for Edge Lift by the mediod 
described in Example 7 except only two different base curvatures were used. In 
addition the comparison tapes were evaluated with selected tapes made in this 
and previous examples using the methods described in Example 4 for Adhesive 
Transfer and Two-Bond Adhesion. The results are rqrarted in Table 9c. 
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Table 9c 



Example No, /Run 


Thickness 


Edge Lift 


Adhesive 


2-B<md 


•^•■•Nb;- 


(mm) 


Width of Tape 


Transfer 


Adhesion 






Gap on Annoriite 


(0-10) 


(g/cm). 






Lens widi Base: ' 








■ Q.JO 


' B.ZS 








V.lil 


3.8 


7.6 


0.0 


561.35 




U.I27 


3.0 


4.0 


0.8 


532.08 






4.8 


11.6 


A A 
0.0 


699.73 


Enunple IfBtm 1 


0,127 


6.4 


8.2 


0.0 


620.50 


Example 8/Run 1 


0.127 


4.1 


7.6 




545.72 


Example 9/Run 1 


0.127 


6.7 


10.3 


0.0 


510.38 


Comparison Tape D' 


0.13S 


9.9 


14.1 


0.0 


700.85 


Comparison Tape 


0.147 


6.6 


11.9 


0.3 


69L92 


Comparison Tape F' 


0.097 


10.8 


18.0 


0.0 


467,60 


Comparison Tape G* 


0.127 


5.0 


9.4 


0.0 


632.77 


Comparison Tape 




6.1 


11.3 


0.0 


650.63 


Comparison Tape I* 


0.104 


6.1 


9.2 


10.0 


553.54 


Comparison Tape f 


0.135 


4.8 


12.1 


0.0 


662.90 


Comparison Tape K' 


0.102 


3.3 


5.8 


0.3 


647.28 



•VENTURE TAPE™ 4S5' ivailtble ftom VeiKuie T»pe C<xp. 

* •VENTURE TAPE* 4J4- tviUabie fnm Venture T»pe Coip. 
•NITTO TAPE" iveiUble ftom Nilto Denko Coip., Ouke, Xipm. 

* "CERIUM TAPE- •vaileUt bom Cerium OpUeil Pmduto. 

^ -EUROLENS TAPE* av^le ftom Hi Teeb Ekeironiee. Clenwuer, PL. 
•BCONOBLUE» TAPE" aveilibk fiom EMMioKXtodi Inc.. Luuing, MI. 
•VENTURE TAPE" 456" ralUble ftom Vendue Tepe Coq). 
■VENTURE TAPE" 457* aviitable ftom VcMiiie Tipc Coip. 



10 Example 10 

Three layer lens surface protection tapes were made by coextrusion as 
described in Example 6. 

The resins used for the film layer (skin) comprised "PKIMACOR™ 
3340 Ethylene/ Acrylic Acid Copolymer" from Dow Chemical Company; 

15 *ATTANE™ 4602 Ethylene/Octene Copolymer" from Dow Chemical 

Company; and "AEWU-18 Blue Pigment Preblended Concentrate" prepared by 
Hoechst-Celanese Corp., Spedalty Chemical Group. The amount of resins and 
pigment used for each run are described in Table 10a. These lesins were 
blended using the twin screw extruder described for Example 6. The 

20 temperature of the extruder inlet was maintained at 2rc and the extruder outlet 
and neck tube temperatures were maintained at 160°C. The target film layer 
caliper was 0.044 mm. 
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The tie layer for Runs 1-5 was made from a nylon resin commercially 
available as "GRILON™ CF62BSE Nylon 6/6,9 Copolymer" from EMS- 
American Grilon Inc. The nylon 6/6,9 copolymer resin has a lower melting 
point than the nylon 6/6,6 copolymer and the nylon 6/12 copolymer. The tie 

5 layer for Run 6 was made firom an 95/5 blend of the nylon 6/6,9 copolymer 
resin (from EMS-Ameiican Grilon Inc.) and a thermoplastic polyamide 
adhesive resin (commercially available as UNI-REZ^** X3S-643-40'' finom 
Union Camp Corporation). The tie layer was extruded using the single screw 
extruder described in Examjde 6. However, the temperature of the extruder 

10 inlet was maintained at 60°C and the extruder outlet and neck tube temperatures 
were maintained at 193*'C. The target tie layer caliper was 0.006 mm. 

The adhesive layer was a 94 parts lOA /6 parts AA acrylic adhesive 
with 0.4% ABP crosslinker made by the process described in US Patent 
Numbers 4,737,559 and 4,847,137. The adhesive layer was processed on the 

15 twin screw extruder described in Example 6. The temperature of the extruder 
inlet was maintained at 93°C, the extruder outlet was at 149''C, and the neck 
tube temperature was maintained at 177''C. 

The melt flows from the three extruders were combined into one melt 
stream and formed into a three layer film as described in Example 6. However, 

20 the feedblock and the die temperature were maintained at 177°C and the tape 
was extruded with the film layer against a steel casting roll and the adhesive 
layer up. The temperature of the casting roll was varied for each run as shown 
in Table 10a. No release liner was used in processing these tapes. The adhesive 
was crosslinked by irradiating the tape from the adhesive side using uv curing 

25 lamps (available from U VEX Inc.) with the light intensity of 150 mJ/cm^ as 
measured by a Model M36S UV Radiometer (from Electronic Instrumentation 
and Technology Inc.). The target caliper for the adhesive was 0.076 mm. 
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Table 10a 


Rua Number 


mtOaidng'RiM 
^ " :Tfliiipcistim 


Resial' : 
(wt. *) 


Resin2' 
(w(. 56) 


Pigment' 
(wt; ») 


1 


18 


80 


13 


7 


2 


18 


60 


33 


7 


3 


96 


50 


43 


7 


4 


96 


40 


53 


7 


5 


96 


20 


73 


7 


6 


96 


40 


53 


7 



' ■PfUMACOR™ 3340 EihykiM/Acrylie Acid Copolymer' from Dow Chemicat Coapmy. 
* 'ATTANE™ 4<02 BHiyltiw/OctMi* Copolymer* firom Dow Chemied Compmy, 

*AEWU-tS Blue Piginml Mileiided ConeeMnte' pnpind by Hoeehil-Celeneie Coip., Speclitty Chemieil 
Ofoup. 



The tapes were evaluated for deblock force using the Deblock Test 
described in Example 1, for percent haze using the Haze Test described in 
Example 4 and for Edge Lift by the method described in Example 7 except only 
two different base curvatures of lenses were used. The results are reported in 
10 Table 10b. 



Table 10b 


Run Nwnber, 


i : Dd)lock Values afia: 


Hue 
(«) 


Edge Lift 
Width of Tape Gap on 
Annorlite Lots vA& Base; 


IHcNir 
(an) • ■ • 


24 Hows 
(cmV 


6,25 


8:25 


1 


12.7 


78.7 


23.8 


7.4 


10.1 


2 


25.4 


88.9 


24.5 


6.7 


11.3 


3 


15.2 


15.2 




8.6 


12.0 


4 


12.7 


17.8 


17.1 


8.4 


9.9 


5 


17.8 


25.4 


17.6 


8.2 


9.7 


6 


12.7 


16.0 


16.8 


6.6 


8.9 


Consp. tape 
B* 








7.1 


13.3 



■SURFACE SAVER™ 1641 Lmu Sinfteii^ SyMeih* ivtiUble from 3M Compiny. 



The tapes were further evaluated for adhesive transfer to glass, two- 
bond adhesion, adhesion to glass, adhesion to steel, and mechanical unwind 
15 using the procedures described in Example 4 and for holding power as 
described in Example 5, The results are reported in Table 10c. 
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Table 10c 


Run 
Ninnber 


Adhesive 
Transfer 

(0-10) 


2-Bond 
Adhesi<Hi 

(sicca) 


Adhesion 
to Glass 

(g/cm) 


Adhesion 
to Steel 

(g/cm) 


Unwind 
(g/cm) 


Holding Power 
(hours) 


1 


0 


526.38 


165.54 


66.96 


96.72 


166 


2 


0 


533.82 


138.76 


70.68 


119.97 


166 


3 


0 


531.59 


132.80 


74.40 


93.93 


166 


4 


0 


517.82 


118.67 


107.88 


97.65 


166 


5 


0 


519.31 


146.94 


93.00 


114.39 


166 


6 


0 


522.29 


156.24 


96.72 


121.83 


166 


Comp. 
TapcB' 


0 


581.44 


558.74 


375.72 




166 



■SURFACE SAVERw 1641 Lens Surftcim Syitem* ivtilible fitom 3M Company 



Example 11 

Three layer lens sur£u% protection tapes were made by coextrusion as 
described in Example 6. 

5 The resins used for the film layer (skin) comprised "PRIMACOR™ 

3340 Ethylene/Acrylic Add Copolymer" from Dow Chemical Company; 
"ATTANE™ 4602 Ethylene/Octene Copolymer" from Dow Chemical 
Company; "ASPUN™ 6806 Linear Low Density Polyethylene from Dow 
Chemical Company; and "AEWU-IS Blue Pigment Preblended Concentrate" 

10 prepared by Hoechst-Cdanese Corp. , Specialty Chemical Group. The amount 
of resins and pigment used for each run are described in Table 1 la. These 
resins were blended using the twin screw extruder described for Example 6. 
The tenqierature of the extruder inlet was maintained at 2 PC and the extruder 
outlet and neck tube temperatures were maintained at leCC. 

15 The tie layer for Runs 1-10 and 12 was made from a nylon resin 

commercially available as "GRILOhT" CF62BSE Nylon 6/6,9 Copolymer" 
from EMS-American Grilon Inc. The tie layer for Run 1 1 was made from a 
blend of 97 parts nylon resin commercially available as "GRILONF" CF62BSE 
Nylon 6/6,9 Copolymer" from EMS-American Grilon Inc with 3 parts BYNEL 

20 E374. Alternatively, one might blend 3 to 20 percent by weight SURLYN 

1702, ELVAX 660, or ESTANE 58309 in place of the BYNEL. The tie layer 
was extruded using the single screw extruder described in Example 6, 
However, the temperature of the extruder inlet was maintained at 60*C and the 
exdiider outlet and neck tube temperatures were maintained at 193°C. 
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The adhesive layer was a 94 parts lOA 16 parts AA acrylic adhesive 
with 0.4% ABP crosslinker made by the process described in US Patent 
Numbers 4,737,559 and 4,847,137. The adhesive layer was processed on the 
twin screw extruder described in Example 6. The temperature of the extruder 
inlet was maintained at 93»C, the extruder ouUet was at 149''C, and the neck 
tube temperature was maintained at 177°C. 

The melt flows from the three extruders were combined into one melt 
stream and formed into a three layer film as described in Example 6. However, 
the feedblock and the die temperature were maintained at 177'C and the tape 
was extruded with the film layer against a steel casting roll and the adhesive 
layer up. The temperature of the casting roll was as shown in Table 1 la. No 
release liner was used in processing these tapes. The adhesive was crosslinked 
by irradiating the tape from the adhesive side using uv curing lamps (available 
from UVEX Inc.) with the light intensity of 62 mJ/cm^ (for Runs 1-11) and 100 
mJ/cm^ (for Run 12) as measured by a Model M365 UV Radiometer (from 
Electronic Instrumentation and Technology Inc.), 

The target caUper for the film, tie, and adhesive layers is listed in Table 

lib. 



RimNuniber' 



10 



11 



12 



CudngRoU 
Tempenture 



fiO 



60 



Table lis 

rr 



Resin r 
(wt. «) 



30 



60 



60 



60 



60 



60 



60 



60 



60 



60 



60 



20 



10 



40 



Resin 2' 



(wt. %) 



Resin 2^ 
(wt. 96) 



63 



73 



83 



43 



40 



40 



40 



40 



40 



15 



40 



15 



33 



23 



13 



43 



23 



79 



14 



10 



20 



30 



40 



10 



30 



69 



40 



10 



Pignient* 
(wt; «} 



z ^y""*'*''"*' A*'" Copolymer- from Dow Chsmicl Company. 

"ATTANE™ *502 ElhyleiM/Ocleoe Copolymer- fiom Dow Chemictl Comp.ny. 
I "ASPUN" «<06 LLDPE fiom Dow Cbomical Cofflp.iqr. ^ ^ 

G^^'" »**l.nded Conccmnle> pnptied by HoechK^etoneie Coip., SpecMty Ghemicl 



2S 
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Table lib 


Run 


Film layer tu:gel 

.iiwipcr \iiixiij 


Tie layer target caliper 
(miD) 


Adhesive layer target 
caliper faun) 


1 


0.044 


0.00635 


0.076 


2 


0.0476 


0.00318 


0.076 


3 


0.0476 


0.00318 


0.076 


4 


0.0476 


0.00318 


0.076 


5 


0.038 


0.0127 


0,076 


6 


0.038 


0.0127 


0.076 


7 


0.0476 


0.00318 


0.076 


8 


0.0476 


0.00318 


0.076 


9 


0.0476 


0.00318 


0.076 


10 


0.0476 


0.00318 


0.076 


11 


0.0476 


0.00318 


0.076 


12 


0.0476 


0.00318 


0,076 



The tapes were evaluated for deblock force using the Deblock Test 
described in Example 1 and for Edge Lift by the method described in Example 
5 7 excq>t only one base curvature of lenses was used. The results are reported in 
Table lie. 



Table He 


Run Number 


Deblock Values after: 


Edge Lift 
Widtti of Tape Gap (mm) on 
Armorlite Lens with Base: 


IHoar 
(cm) 


24 Hours 
(cm) 


6.25 


3 


8.89 


11.43 


6.8 


5 


13.97 


19.(» 


7.2 


6 


11.43 


19.05 


7.9 


8 


27.94 


25.4 


7.2 


9 


10.16 


11.43 


7.4 


10 


16.51 


19.05 


7.1 


11 


8.89 


10.16 


8.8 


12 


16.51 


13.97 


7.3 



The tspe& were further evaluated for adhesion to glass and adhesive 
transfer using the procedures described in Example 4. The results are reported 
10 in Table lid. 
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Table lid 


Rim Number 


' Adhesion to Glass 
idlaa 


Adhesive transfer 


3 


223 


0 


5 


229 


0 


6 


207.8 


0 


8 


221 


0 


9 


20S.S 


0 


10 


206.6 


0 


11 


218.9 


0 


12 


189.9 


0 



Various modifications and alterations of this invention will be apparent 
to those skilled in the art without departing from the scope and spirit of this 
invention, and it should be understood that tiiis invention is not limited to tiie 
5 illustrative embodiments set forth herein. 



wo 97/10923 

What is claimed is: 



68 



PCTAJS96/US62 



1. A wound roll of a conformable tape for bonding a lens block to an 
ophthalmic lens blank, comprising: 
s a polymer backing having a first and a second major surfaces; and 

a pressure-sensitive adhesive on the second major surface of the polymer 
backing, wherdn the roll of t^ is wound without a liner and exhibits a 
maximum unwind force of less than 165 g/cm width. 

10 2. A conformable tape for bonding a lens block to an ophthalmic lens 
blank, comprising: 

an extruded polymeric backing having first and second major surfaces; 

and 

an extruded pressure-sensitive adhesive on the second major sur&ce of 
IS the polymer backing. 

3. A conformable tape for bonding a lens block to an ophthalmic lens 
blank, conq)rising: 

a multilayered backing comprising an outer surface layer of a polymer 

20 composition having an olefin moiety and an acid moiety, and a core layer of a 
polymer selected ftom the group consisting of olefin polymers, ethylene vinyl 
acetate cqwlymors, ethylene methylacrylate copolymers, ethylene ethylacrylate 
copolymers, Xylene acrylic acid copolymers, vinyl polymers, urethane 
polymers, polyester films, ionomer polymers, maleic anhydride/acrylic acid 

25 graft copolymers with ethylene vinyl acetate copolymer, maleic 
anhydride/acrylic acid graft copolymers with ethyl acrylate, maleic 
anhydride/acrylic acid graft copolymers with polyethylene, maleic 
anhydride/acrylic acid graft copolymers with polypropylene; and polyamide 
films; and 
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a pressure-sensitive adhesive, wherein the outer surface layer forms a 
first major sarfacc of the tape and the adhesive layer forms a second major 
sur&ce of the tape. 

4. The article according to any preceding claim, wherein the backing has a 
first major surface comprising an olefin moiety and an acid moiety. 

5. The article according to any preceding claim, wherein the backing has a 
first major surface comprising a polymer composition selected Irom the group 
consisting of a blend of an olefin polymer and a polymer having acidic 
functionality, a copolymer of an olefin monomer with an acid functional 
monomer, and a blend of a polyamide polymer with the copolymer. 

6. The article according to any preceding claim, wherein the blend of an 
olefin polymer and a polymer having acidic functionality comprises between 
0.5 and 25 weight percent of the acidic functional polymer; 

the olefin polymer is selected from the group consisting of polyethylene, 
polypropylene, polybutylene, copolymers of ethylene with octene, chlorinated 
polyethylene, copolymers of ethylene with vinyl acetate, copolymers of 
ethylene with ethyl acrylate, and olefinic ionomer resins; and the polymer 
having acidic functionality is a copolymer of an olefin monomer with an add 
moiety selected from the group consisting of acrylic add, methacrylic add, and 
maldc anhydride. 

7. The artide according to any preceding claim, wherein the olefin 
monomer is sdected from the group consisting of substituted and unsubstituted 
ethylene, propylene, 1-butene, 1-isobutene, 1-pentene, 1-isopentene, l-hex«ie, 
1-isohexene, l-hq)tene, l-isohq)tene, 1-octene, 1-isooctene, 1-nonene, 1- 
isononoie, 1-decene, and 1-isodecene; and the monomer having pendant addic 
functionality is selected from the group consisting of acrylic acid, methacrylic 
acid, and maldc anhydride. 
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8. The article according to any preceding claim, wherein the tape has a 
stress retention value less than 70%. 

5 9. The article according to any preceding claim, wherdln the tape exhibits 
edge lift of less than 12 mm when tested using a lens having a base of 8.25. 

10. The article according to any preceding claim, wherein the polymer 
backing is a multilayoed backing comprising an outer surface layer of a 

10 polymer composition having an olefin moiety and an add moiety, and a core 
layer of a nylon polymer. 

11. The article according to any preceding claim, wherein the adhesive is a 
crosslinked pres5ure>sensltive adhesive comprising a crosslinked copolymer having 

IS A monomers, and FX monomers wherein: 

A is a monomeric acrylate or methacrylate ester of a non-tertiary alcohol 
or a mixture of non-tertiary alcohols, the alcohols having from 1 to 14 
carbon atoms with the average number of carbon atoms being about 4- 
12; and 

20 PX is a copolymerizable mono-ethylenically unsaturated aromatic ketone 

monomer free of ortho-aromatic hydroxyl groups; the copolymer being 
crosslinked by means of the PX monomer. 

12. The article according to any preceding claim, wherein the crosslinked 
25 copolymer further comprises B monomers wherein: 

B is an ethylenically unsaturated compound copolymerizable with the A 
and/or PX monomers. 

13. The article according to any preceding claim, 

30 wherein the A monomer is selected from the group consisting of esters of 

acrylic acid or methaciylic acid with non-tertiary alkyl alcohols selected 
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from the group consisting of 1-butanol, 1-pentanoI, 2-pentanoI. 3- 
pentanol,2-methyI-l-butanol, 1 -methyl- 1-butanol, 1 -methyl- 1-pentanol, 2- 
methyl-l-pentanol, 3-methyl-l-pentanol, 2-ethyl- 1-butanol, 2-ethyl-l- 
hexanol, 3,S,S-trimethy]-l-hexanol, 3-heptanol, 2-octanol, 1-decanol, and 
5 1-dodecanol; 

wherein the PX monomer are represented by the g«ieral formula: 




v/hertxn 

R is loww alkyl or phenyl, provided that R may be substituted with one or 
more halogen atoms, alkoxy groups, or hydroxyl groups, and 
further provided that when R is phenyl substituted with one or 
more hydro^grl groups, any such hydroxy) groups must be meta or 
para to the aromatic carbonyl; 

X is halogen, alkoxy, or hydroxji, provided that when an X is a hydroxyl 
groups, X must be meta or para to the aromatic carbonyl; 

n is an int^er from 0 to 4; 

Y is a divalent Unking group selected from the group consisting of a 
covalent bond, an oxygen atom, an amino group having the 
formula -NR'- wherein R is hydrogen or lower alkyl, an 
oxyalkyleneoxy group having the formula -0-R"-0- whereb R" is 
an alkylene group, a carbamoylalkyleneoxy group having the 
formula -0-R".0-C(0)-N-(R')-R"'- wherein R"' is a covalent 
bond or an allqfleneoxy group having the formula -R"-0- wherein 
R" is an alkylene group); and 

Z is alkenyl or ethylenically unsaturated acyl; and 
wherdn the B monomer is selected from the group consisting of acrylic acid, 

methacrylic acid, itaconic acid, acrylamide, methacrylamide, acrylonitrile, 

methacrylonitrile, vinyl acetate, and N-vinylpyrrolidone. 



wo 97/10923 



72 



PCT/US96/U562 



14. A method of adhering a lens block to a compound surface of an 
ophthalmic lens blank comprising: 

applying the pressure-sensitive adhesive portion of a section of the 
5 conformable tape of any preceding claim to the entirety of a compound surface 
of an <q>hthalmic lens blank; 

conforming the tape to the surface so that the tape is essoitially free 
from wrinkles, air bubbles and other discontinuities in the bond between the 
tape and the l«is blank; and 
10 applying a lens block to at least a portion of the polymer backing layer 

of the tape. 

15. A method of making a conformable tape, comprising the steps of 
extruding a polymeric material comprising an olefin moiety and an acid 

IS moiety; 

extruding a pressure-smsitive adhesive; and 
contacting the polymeric material and the pressure-sensitive adhesive to 
form a conformable tape. 

20 16. A method according to the preceding claim, wherein the polymeric 
material and pressure-sensitive adhesive are coextruded to form the tape. 
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